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P RIWACH 

TO THE SECOND EDITION 

A lakub amount of new material lias In-on ini rod need in 
this edition; many of 1 lit* chapters have been practically 
re-written or re-arranged, and I he whole work ha~ been 
carefully revised. The authors have been fortunate in 
securing the co-operation of their colleague Dr. I’erey Smith, 
who has written the chapter on the Emergencies of Insanity, 
which they think will be found of great value. 

A few new illustrations have been added, and several of 
the old figures and diagrams have been improved. 



PREFACE 

TO THE FIRST EDITION 

Tftis book has boon written in the hope that it may 
prove a useful supplement to the systematic works on 
Hurgery and Medicine, by gathering together in a concise 
form for easy reference certain acute and urgent condi- 
tions which require prompt recognition and treatment. 

In making our selection it is inevitable that wo should 
have included certain conditions which some critics would 
not regard as emergencies, and have omitted others which 
in their opinion should have been included. 

Diagnosis has been discussed in as practical a manner as 
possible. In eases of emergency it is often impossible to 
imike use of the more refined diagnostic methods which 
arc available in routine work ; indeed, in many instances, 
exactitude of diagnosis must be postponed until after the 
relied' of urgent symptoms. 

In some cases, however, it is the diagnosis that constitutes 
the emergency, as in the recognition of the infectious fevers ; 
in such cases, therefore, we have gone into the diagnosis in 
considerable detail. 

hi dealing with treatment wo have endeavoured to enter 
fairly fully into the methods of immediate treatment and 
only briefly to indicate the after-treatment. Alternative 
methods have not been fully discussed, or even, in many 
cases, mentioned. In an emergency the practitioner requires, 
not a discussion of the relative value of alternative methods, 
but a guide as to some* one method which, if not always 
the best, has at least the merit of having been found by 
experience to be sufficiently good. 

The book is almost entirely a record of personal experience. 
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and this, if apology is^ieeded, must ht* our excuse for flier 
somewhat dogmatic tone which we have adopted. 

fn the chapters on the Ear and Anaesthetics, we hjj>ve had 
the valuable assistance of our colleagues -Mr. If. A. Marriage 
and Dr. 55. Mcnnell. The chapter on the Eve has been 
written by Mr. J. F. t'unningham, to whom also our best 
thanks are due. 

For the photographs we are indebted to the kindness 
and skill of Dr. F. E. Shipway, whilst Mr. 1). Bluett has 
taken the utmost care and trouble in the preparation of the 
drawings. * 

Blocks illustrating many of the instruments have been 
kindly lent by Messrs. Allen & 31 anbury s. 
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(CHAPTER r 

SIKX-Iv 

Shook and collapse am* terms very frequently iikcm! in an inter- 
changeable sense to describe the train of symptoms \vlii<*h results 
from some severe injury, a prolonged operation, or loss of much 
blood. Although in both tin* main feature is a fall of blood- 
pressure, yet the reasons for that fall continuing, perhaps even to 
a fatal termination, have been shown by (J, W. (Vile to be funda- 
mentally different, in collapse, the vaso-motor centre is /«/*/- 
bW'tl by some sudden severe afferent stimulus, or by loss of blood, 
but is capable of responding to stimulation by drugs and other 
means ; in shock, the vaso-uiotor centre is twhuuvU'd by prolonged 
or repealed afferent impulses, and consequently requires time 
for recovery, during w Inch the blood -pressure must be maintained 
LW other means. Shock is consequently by far the more serious 
condition. Whilst, however, there is clearly an underlying and 
extremely important difference between these two states, it is 
unfortunately not always possible to distinguish them clinically. 
The clinical symptoms are identical. (Vile 1 has demonstrated 
in the nervous system certain definite and constant changes taking 
plaee in the cells in consequence of injury, fear, iuemorrhage and 
toxieijua. These changes vary from alterations in the staining 
reactions of the cell protoplasm in slight eases, up to complete 
disintegration of the cells in fatal eases. These changes must be 
taken as the anatomical basis of the condition known as shock, 
ami it is clear that their degree will determine* the prospect of 
recovery in any given ease. 

It is essential that the practitioner should Jiave a clear con- 
ception of the* organic changes present in shock as contrasted 
with the transient ' functional 1 derangement of the central 
nervous system in collapse, or in syncope as exemplified by an 
ordinary fainting attack induced by n sudden mental impression. 

1 ihif. Mnt. Jmtrmb < Mulier U ItOU 
B 
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The prifimry nnd fundamonfal factor in .shock is a -crious full 
in hlood-pmmre. All the other symptoms a%oeiaied u itli shook 
are either due to the name cause acting upon parts of #\v i#mi n 
other than the vuso-molor centre, or are tlie eoiwtjuenee of the 
fall in blood-pressure. 

Clinical symptoms of xhock. The pulse is easily compressible, 
of small volume, rapid, and sometimes irregular. The pressure 
may be estimated roughly by tin* feeling of the pulse, but is 
more accurately determine*! by some form of sphygmomanometer 
such as that of Kiva IiooeL In old people the rigidity of the 
arteries may give a false impression of the blood-pressure, and 
must be allowed for, lest the patient be assumed to be in belt*#’ 
condition than he really is. Other important symptoms are 
rapid, shallow, and often irregular respiration, depressed menta- 
tion, general muscular weakness, lowered temperature, diminution 
or suppression of urine, sweating and an expression of a more or 
less characteristic kind, in which the fnee is pallid and pinched, 
and the eyes sunken. 

FKRVfSNTIOK OK SHOCK 

The precautions to be taken against shock, us well us*ihe 
measures to be adopted in its treatment, depend ujam a clear 
conception of its causation, as well as its pathological anatomy. 

Crile has shown that the above-mentioned cell changes me 
caused by (a) severe and repeated afferent impulses whether 
sensory in the ordinary meaning or not, e.g, from manipulation 
of intestine, or section of a large* nerve trunk whilst the patient 
is under an amesihetic ; (h) psychical influences, particularly 
fear ; (e) loss of blood ; (rf) toxaemia, either from bacterial toxins 
or drugs (ether and chloroform). 

In emergency work one or more of tin* above-mentioned factors* 
are likely to be already present, when the practitioner first sees 
the patient ; the psychical influence nnd loss of blood in a severe 
injury, o.g. a cut throat ; the alarm, pain, irritation of the peri- 
toneum, and toxic absorption in a healthy patient suddenly 
seized with perforative appendicitis. In these cases not only has 
the shock already<prosent to be treated, but all available measures 
must be taken to prevent additional shock during the operation. 

The psychical element can be minimized by allaying t be pat ient s 
fears, by preventing him from seeing or hearing the preparations 
for operation, and also by the hypodermic injection of morphia 
and scopolamine (hyoscine hydrobromide) gr. % $ t> - x J 0 , Loss of 
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blood must be guarded against on ordinary surgical lines. The 
effect of afferent impulses can be minimized by gentleness of mani- 
pulation* and in the case of amputations by injecting novocaine 
into the large nerve trunks before dividing them. In suitable cases 
spinal anaesthesia may be used, in conjunction with a minimal 
dose of chloroform, as a means of preventing shock in major 
operations upon the lower part of the body. 

Choice of an Anaesthetic 

Both the choice of an anaesthetic and the method of its ad- 
ministration are of the utmost importance in every operation, 
but more especially in procedures of urgency where other shock- 
producing factors aro already present 

A. General anaesthesia. (Vile has shown that even the pro- 
longed administration of nitrous oxide and oxygen is unattended 
by the structural changes in the nervo cells distinctive of shock, 
thus differing from the effects of ether and chloroform. With 
the proper apparatus available, and an anaesthetist familiar 
with its use, this method of general anaesthesia is most useful, but 
in most cases of emergency outHide of hospital practice, the choice 
of it general anaesthetic is of necessity between ether and chloro- 
form, or a mixture of the two. 

Ether tends to maintain the blood-pressure so long as it is being 
administered, but, like all stimulants, it fails to produce this 
effect in conditions of profound shock, and may even conduce to 
the further exhaustion of the central vaso-motor mechanism. 
Chloroform, on the other hand, causes a steady fall in blood- 
pressure, in addition to i>oh, sensing its own special clangers, cardiac 
and respiratory, when given in excess. In emergency work, then, 
ether is the anaesthetic of choice, but there are many conditions 
in winch, upon other grounds than those of safety, its use is 
contra-indicated. Thus it is, unless simply given upon an open 
mask, unsuitable in the very young and the aged ; it should not 
be used for those suffering from injuries and disease of the chest ; 
it is inconvenient in many abdominal operations where complete 
relaxation of the abdominal wall is required^ and in cerobml 
operations it may increase the difficulties by causing venous 
engorgement. When chloroform is given alone, the use of the 
Vernon-liarcourt apparatus, by allowing a minimal quantity to 
be administered, reduces the danger considerably. In many 
eases a convenient and safe amesthetic is to bo found in a mixture 
of t hree parts of ether and two of chloroform, given either upon an 

B 2 
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r , * * * 

open mask or through a special inhaler, such as Hewitt's. Whether 

ether, chloroform, or a mixture of tin* two Has l*cen chosen, the 
anesthetist must do all in hi* power In miuimi/e the -h^vlv nf the 
operation by attention to tin* following pnrnitin no mints. 

The most important consideration, seeing that tin* amesflietie 
promotes shock, is to give the minimum amount of the amedhef ie 
compatible with the abolition of actual consciousness, but, as 
Dudley Buxton has insisted, unless the higher perceptive cciities 
are in abeyance, the operative shock may be greatly increased. It 
is still more the duty of the amesthetist to see that tin* operative 
shock is not. added to by an overdose of the amesthetie. it 
should be borne in mind that the greater the traumatic factor 
often so marked in cases of urgency, tin* less is the margin of 
safety with the dosage of the amedhetie. 

The next most important fact to remember i* that up to a certain 
point the arterial tension rises with tenon* congestion, if from 
any interference wit h respiral ion t hen* is even a slight cyanosis, t he 
blood-pressure will rise from stimulation of tin* vaso- motor centre 
by the venous blood. This stimulation futlhcrexhausfs an already 
weakened cent re, whilst the rise of blond presume may give a fabe 
sense of security. Moreover, such a rin* of pressure is addition* 
ally dangerous, as it increases the amount of lucmorrliagc, both 
venous and arterial, at the site of operation. Whenever, there* 
fore, any cyanosis occurs, the amesthefid mud, either liy atten- 
tion to posture, pulling forward the tongue, clearing the throat* 
and, in addition to these measures, by the administration of 
oxygen, make certain that he is not deceived u« to the state of 
the vaso-motor centre by a tempura r> rise of blood pressure 
duo to venous stasis. Hence it follows that the administration 
of oxygen is one of the most valuable means of preventing shock, 
Tho maintenance of the body lompemt tire both ditritiL* and after 
the operation is another very valuable measure, « • 

B. Local uiWHthi'HM' Some operations of urgency ate best 
done under local amesthesia, as, for example, a strangulated 
hernia in a patient who, on account of age, shock, or some cardiac, 
pulmonary, or other disease, is an unsuitable subject for a general 
anesthetic. Home abdominal operations, such ns the relief of 
intestinal obstruction, may, under similar circumstance*, be 
Informed under local muesthesia. It is of special value in 
operating for empyema when the patient is very til and the * 
respiration greatly embarrassed 
(a) The application of ml<h This met hr si is almost restricted 
to the incision of subcutaneous abscesses, A fine spray of et her * >r 
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ethyl chloride is directed upon the site of the proposed incision 
until the skin is lifcoftilly frozen, when the cut can bo made without 
any paijj being felt. The objections to this method are the 
hardness of the tissue which has to bo cut through, and the pain 
which is experienced as the cold passes off. 

(b) Local application of analgesic drugs . The uncertainty and 
risks attending the use of cocaine render its employment unde- 
sirable, particularly in the quantities in which it would be required 
for an operation of any magnitude. There arc, however, other 
drugs, which, while possessing sufficient analgesic properties, are 
almost if not quite free from toxicity even in comparatively large 
4 I 0 SOS. They can, moreover, unlike cocaine, be sterilized by 
boiling. These drugs are eucaine, stovaine, novocaine, and 
tropaeooainc* It is found that if adrenalin is used together with 
the analgesic drug, the effect is increased Jboth in intensity 
and duration. A large number of different formulas have been 
recommended by various writers, and many preparations can 
be obtained commercially in sealed phials, sterilized, and ready 
for use. One of the best is Professor Braun’s solution, consisting 
of novocaine, 0*5 per cent, suprarenal borate, ()-0(X)04 per cent, 
and sodium chloride, CM) per cent. 

tfor an operat ion of any magnitude a dose of morphia of about 
\ grain should be given before the operation is begun. The 
patient should be prevented from seeing what is going on, and 
•Ids attention may be distracted by conversation during the 
operation. 

These drugs may be employed in different ways, namely, by 
(1) general infiltration of Urn field of operation, and ( 2 ) deliberate 
* blocking ’ of the. main sensory nerves by injection into or 
around them, not necessarily at the site of the operation but 
also at a distance; for example, blocking of the ulnar nerve at 
* the wrist for an amputation of the little finger. 

The amvsthesia appears much more rapidly if the injection is 
made into the nerve trunk than when perineural infiltration is 
employed. (\ M. Pago is of opinion that stronger solutions 
iff the drug do not act much more rapidly than dilute, though 
their effect is more* persistent; that in fact the bulk of the 
solution is of more importanee than its concentration. The 
application of a Martin's bandage above the site of opera- 
tion, in the ease of the limbs, has the effect of prolonging the 
aniesthesia by retarding the diffusion and absorption of the 
drug. 

(I) Una rat iajiltraltati. A lame hypodermic syringe provided 
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with a sjiecinlly long .simrji nmllr -!i< >u !< i lie u>rd, I htnii;(i jin* 
ordinary pattern can quite well fa* made to set re in an emergenev 
The needle is thrust into t I k* skin so as to lie in the deej^r lav civ* 
of the true skin, and not in the subcutaneous finite, along the 
lino of the proposed incision, and the injeHion mad#* during its 
withdrawal. This insures, if properly carried out* alienee ot 
pain during the division of the skin, As the deeper parts are 
readied they can he rendered insensitive l»\ repeated application- 
of the solution, or by injeetion into f h#* nerve*. The net ual time 
of the. operation is thus unavoidably lengthened, but this is 
a mutter of little moment eompared with the advantages which, 
in selected eases, the avoidanee of a general aii.csfhotic confer*, # 

(2) Infra • and p<ri-nnmf injf*iion. These method* involve a 
more accurate knowledge of topographical uuufomv than tin* 
foregoing, and in ejuiergeney work would apply eiiiefh to amputa- 
tions. The principle has been applied to the operation of rib 
resection for empyema by (\ II, Paged tiling method i* best 
described in his <iu n word-* : 

4 Before thi* op#‘ration area i.* u a died, a pun# tun* i* nude on 
the vertebra! side of the proposed iuej*ion, it po*rib!e to tin* outer 
side of the erector spina*. The needle i* pa^ed in at the level of 
the intercostal spaee above the rib in be ?e*erlc*f. the point** is 
first made to impinge on the surfaee of tin* upper rib #*f the spare 
and is then made to pass downward* til! it dip* info the Miheu*tut 
groove ; 3 f> r.e. of the selected solution ate liete injected. Two, 
further punctures are math* in relation to the two ribs Mow this, 
and the same procedure rej»*nted, i , e, inehidme the rib to be 
resected. This effects a perineural infiltration of tin* mtereifdu! 
nerves, dust before commencing the operation the skin it «clt m 
the line of the incision is inliltmted, If about ten minute* have 
elapsed from the time of the first punctures, complete anjeMheria 
of all the structures i involved in subsequent manipulation will be 
present, the entire insensitivem f ss of the periosteum, h«m<* and 
pleura, being in marked eontmst to the pain present in Those * 
cases where simple infiltration alone has been employed/ 

V. Hpinal antt'Hthtwa, Wrnre not concerned in this chapter 
with the merits or demerits of spinal aiuesthesia as a rival of 
general unavsthesiain rout ine w ork. But as a means of prevent mg 
shock in grave emergency operations this method undoubtedly 
has a place. When nmesthesin is satisfactorily induced, the 
afferent impulses from the operative field are effect unity prevented 
from reaching the sensorium ; with general narcosis this effect is 

* /& Thomas* limpiUtl Uiutih . Dm-mM IWW. 
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imt produced unless the depth o£ anaesthesia is far deeper than is 
necessary to abolisl* consciousness. 

Againi^ this very great advantage must be set the fact that the 
psychical factor of shock is not abolished as it is with general 
narcosis, and this objection is increasingly greater in proportion 
to the patient’s racial or individual sensitiveness. Crile has 
advocated the combined use of spinal and general anaesthesia 
in certain cases. The former prevents shock-producing afferent 
impulses from reaching the central nervous system, whilst the 
latter, given in the small quantity necessary to abolish actual 
consciousness, does away with the shock-producing psychical 
jjictor. The hypodermic injection of morphia and scopolamine 
in addition to the spinal anaesthetic has a similar effect. Our 
own experience of spinal anaesthesia has not been encouraging, 
but from a small number of cases we are not* entitled to speak 
dogmatically. Our conclusions are drawn in the main from two 
sources — a paper by 0. M. Page dealing with a large number of 
reported cases as well as his own experience, and papers by 
11. Tyrrell <!ray based upon his large personal experience of the 
method in children. 

Page, in December lbOO, tabulated over 23,000 eases collected 
from various sources as follows : — 
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1 in 444 


A. * Deaths nttrilnitwl to the Utmfr notion of the drug* 

It. Death* omirriit# when whim* other condition, Mifliciout of itwdf to 
jtmduoo <l«Mt It, present. 


Of these drugs stovaine, novoeaine, and fropaeooaino are most 
frequently employed. The last, named appears to be at once the 
safest and the least efliciettf, Stovaine lias the great disadvan- 
tage of being preeipiiatod and rendered inert by certain chemicals, 
particularly alkaline fluids, if, then, the instruments are boiled, 
as is UMialh done, in water with added soda, the drug is preeipi- 
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talcd. It* is nmv^arv to Use plain water tor Metili/ing I hi 
syringe and every! hiii.tr that b u*ed fur the operation, 
’jinny different formula* an* employed. It. l\ Me,#t recoin 
mends : Htovaine, 0-1 grin. ; sodium ebbtide, tM im; mm 
distilled wider, I gnu. A. K. Markt-r u*c* Id per cent ,sh»\aim 


with glucose «* per rent, and distilled Wider So per cent. 

The foliowin.tr solution e.ui lie obtain* d rouifiiorei.dly, lead) 
for use, in sealed phials each containing l\ cubic ccntiinrtteN : 


Novoenme , Mdogram. fa per erui } 

tfuprareniu .... uunitfliM grot. 


The dose of this iluid should lie from ~ to H hi hie cmtuoehe*. »jj* 
from 115 to 50 minims. 

H. Tyrrell <*ruy* reported lion personal c.i*oh in children* 
with one death and six failure** to produre an;c*!ht *ia. If** has 
shown conclusively that the liteth***! ean he employed satis- 
fuctorily in children, the psychical element in the production of 
shock heing almost or entirely absent. Many of the opeialinit* 
in this series were performed for conditions <4 eMieiuc gom*), 
and it appears certain that the abolition of she* U and I la* ab cm e 
of the toxic*, effects of a general ou;e-fhciir conn ibnted n* girat 
measure to the* brill in nt result* obtained in some of these 
notably the recovery of a child only seven month* *4 age after 
resection of an intussusception and •ina*totuo*is b\ It V T» 
Puirlmnk. In this connexion one point of *peual inter* *t i* 
brought, out by (tray, namely , that * *o bug a* tin* unu-aliraa 
is complete*, surgieal shock is altogether absent, but that, when 
the effect of the* stovahie on the nem* roots begin* h* neat **fb 
and ann'tithmn pasM*s into tiHtthji sift, signs *4 shock begin to 
appear/ It must not Is* supposed that spinal un*esthed<t is 
devoid of <hmger, though doubtless with increasing faindmiity 
with its teelmicpu* and improvements in the preparation the* 
drugs employed, these dangers will hi* obviated nr ntiuimi/ed. 
Death has oeeurred from respiratory failure and bulbar paruhsh 
from the drug reaching too high a lewd, mid from meningitis. 
Serious and alarming iifter-cffectK ha\e been rmmhd man) 
times, such as persistent, vomiting, severe headache, rigors, 
collapse, mtpimtftry difficulty, and paralysis of the bladder 
followed by cyst it is. 

Technique, An ordinary antitoxin syringe, provided with a 
specially long, sharp needle, may be used for tin* iujeetiim, If 
tho patient is well enough, the* sitting posture is tin* must eon* 

1 Lnimi* .fttne I lilt. IHfO 
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venieui (Fig, I) ; if not, In* should Ih* lying upon onft side with 
the hank flexed as nr tie h as possible (Mg. 2). Thu needle may ho 
entered gi < In* mid-line just ahov<* the* spine of Urn fourth lumbar 
vertebra, whieh lies on a level w ilh the highest points of tin* iliac? 
erests, ami thrust forwards amt a, little* upwards ; or it may he 
untuii'd half an inch to one side of iho mid line, and thrust 



Fit;. 1, Sitting posture for lumbar puncture. 


forwards, inwards, and upwards, so as to pass between the 
lamina* of the third and fourth lumbar vertebra* (Fig, 2). As 
soon as the needle lias entered the spinal theea, eerehro-spinal 
fluid will flow from it. It is essential that a HfViv of eerehro-spinal 
fluid should oeeur befor<* tlte injeetion is made, in order to bo 
(put e eert a in that the point of flu* needle is in the subdural space. 
The svringe should now la* eoitueeled with the needle, some of 
the eerehro-spinal fluid allowed to mi\ with the solution in it, 
and the injeetion performed. Tin* patient should immediately 




be placed in tlu* recumbent position, with I lie shoulders muiicw hat 
raised so as to prevent the drug reaching a dangerously high level. 
As the drug takes effect, there is first a feeling of numbnjj^ in the 
legs, followed by weakness, and ultimately, after a few minutes, 
there will he complete analgesia and a varying degree of motor 
paralysis. 

TilftATMUNT Oft SHUCK 

This consists essentially in adopting all the means available 
for raising the lowered blood-pressure. Naturally one ItM 



Km. *J. Lutml m’Mmlwtif pOHtnui for httalmr pun* tun*. 


thinks of the rapidly diffusible stimulants, ether, ulcohol^uud 
strychnine, but too often their action is only analogous to whip- 
ping the tired horse ; then* may be a momentary response, only 
to bo followed by a further fail, and this is especially the ease 
with alcohol and ether. The essential point Is t bat the vase mot or 
mechanism should be stimulated peripherally and not centrally ; 
the blood-pressure* must be raised and kept raised until the 
central vase-motor mechanism has had time to recover. The 
means to this end are as follows : - 
1. Dnuus. Adrtmlm raises the blond-pressure by its action 
upon the peripheral arterioles. It may be given by hypodermic 
injection (5 minims of the 1 in 1,000 solution of adrenalin chloride) , 
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or, better, by intravenous injection of saline solution Containing 
JO minims of the 1 i*i 1,000 solution in 2 pints of fluid. In this 
, form it jjj best given by the continuous or intermittent sub- 
cutaneous method (nee p. 15), because by this means it is possible 
to continue the peripheral effect of the drug over longer periods, 
and in accordance with the. requirements of the case as indi- 
cated by the blood -pressure. 'Hie effect of adrenalin is very 
transitory, its properties being rapidly lost in the tissues. 
It is, for this purpose, quite useless to give it by the mouth. 
Hmthin* is a commercial product eontaining tins active principle 
of the medulla of the suprarenal gland, its action is that of 
adrenalin, and it may he given by the mouth (5 to 15 minims of 
tfic I in 1,000 solution), or hyp<wlennically (i in 100,000). 

Tynmine is an active principle derived from ergot,, and may be 
given either hypodermically or by the mouth £or the purpose of 
raising the blood-pressure in shock, its action in this respect 
being similar to that of adrenalin. It has the advantage that its 
effect lasts much longer than that of adrenalin. 

I ’reparation's made from the posterior lohv of the pituitary 
ijfanti have an elleet similar to that of adrenalin, and the effect 
lasts longer. These, when available, are used in preference to 
udrypnlui when required for subcutaneous injection, and the effect 
is dated to be better when intramuscular inject ion is employed. 
One pteparation 0 on the market as * vaporolo pituitary 
extract \ and i* supplied in scaled glass phials each containing 

1 e.e, representing 5 grains of fresh posterior lobe of the pituitary 
body. The dose is from \ to 1 e.e. Another preparation which 
can be obtained in sealed phials ready for use is known as 
Pitniturin. Knelt phial contains 15 minims of fluid, equivalent to 

2 grains of fresh posterior lobe of pituitary body, the amount 
suitable fora hypodermic or intramuscular injection. A third 
^imil^y; , preparation is sold under the name Pituitrin, of which 
I e.e. {17 minims) represents 15 grains of the fresh posterior lobe. 

These products are made by well-known firms of manufac- 
turing chemist*. 

2. S*w.i\k InmsIov Hv running normal saline solution 
directly into the \cnou* system, or by its more gradual absorp- 
tion ft out the rectum or subcutaneous tissues, the blood-pressure 
can be raised, but the effect is very transitory, and the fluid is 
rapidly returned by the skin and kidneys. When given slowly 
and in combination with adrenalin the effect can be prolonged 
considerably. 

The fluid to he used is sterilized normal saline solution, which 
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can readily be made* by dissolving a drachm «f fummon salt in 
each pint of water. When, in ease of ciiicqgeiicy, common salt 
has to be used, the solution should In* filtered throudi a pirn* 
of sterilized gauze or muslin, in order to free it from hairs and 
other foreign matter. For foetal injeetion the fluid need not, id 
course, be sterilized, but for the other met lewis >terili/at ion nurd Is* 
carried out with the greatest rare, and throughout the operation 
the most scrupulous asepsis mud be maintained. 

(i) iHtrumiout* iHftwhit. This is by far the mod rapid and 
efficient way of introducing fluid into tie* eiiviil.it ion, and the 
one most generally applicable. The apparatus required nuisists 
of a scalpel, artery forceps, scissors, amain sin needle, cannula, 
rubber tubing and funnel, thermometer, measure glas% ligature** 
and sutures. 

Operation (Fig.il). The skin over the front of the elbow fluxing 
been thoroughly cleansed, the largest \ein visible (u*nalh the 
median basilic) is exposed l»y an incision an inch in length. It 
may lie necessary to tie a bandage round the upper arm in order 
to render the veins sufficiently \Mble; if need hurdix be said 
that the bandage must be remoxeda- *0011 a* the ♦ aiinul.i i* m 
place. By means of the aneurv-m needle two -ilk 1 mat ores aic 
then passed beneath the exposed vein, about an inch apart ; # Um 
lower pne is ti<*d and the upper one left loose. The funnel, tube, 
’ftiid eaftmila, all previously sterilised with -eiupulot^ eare, are 
then' Copipletely filled with the saline solution a! ffiu F. (to winch 
a little* brandy, if thought iieeessarv, max be added) m* u> to 
exclude all bubbles of air. A small oblbpte iueisiou is made into 
the vein, and the ounnuln introduced in an upward direr* 
tion (Fig. 4). The upper of the two ligature-, which had been 
left loose, is tied with a single hiteli, mi as to hold the cannula 
in place. The fluid is now allowed to tluu into the vem, the 
funnel being elevated as high as may he necessary to cuusn it to 
flow with moderate rapidity. Thin height is subject to great 
variation, a free flow being sometimes obtained with an elevation 
of a couple of feet* whilst at other times the funnel must be raised 
three or four feet. When sufficient fluid has been introduced, the 
cannula is withdrawn, the ligature tied tightU and tin* wound 
dosed. • 

\Vlu*n the ease is very urgent, the operation may be dmilened 
by introducing a large antitoxin needle directly into n vein* 
stabbing through (he skin and stun wall sir the direction of the 
heart, and attaching the tube and funnel to (be needle. 

In eases of severe iuemorrhage if i.- often advisable to add to 
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the normal saline solution a small quantity of adrenalin chloride, 
10 minims of the 1 in 1,000 solution in # pints of saline. If 
more than 2 pints of fluid is necessary, the additional quantity 
should contain no adrenalin. The amount to Is*. introduced is 
to ho estimated by the effect upon the pulse. When saline alone 
is used, however much is infused, the. blood-pressure is only 
very temporarily raised above the normal. After an infusion 
sweating is sometimes most profuse, and the amount of urine 
passed may he enormous. An undoubted danger attending tin- 
introduction of an excessive quantity of fluid directly into the 
circulation is oedema of the lungs, from which death occasionally 
occurs. • 

(ii) Rectal infusion. Fluid can be absorbed into the circulation 
with moderate rapidity from the rectum, and this is the most 
convenient method when the ease is not a very urgent, one. The 
fluid may Ik*, given by the rectum either by t he intermittent or by 
the continuous method. 

(а) Intermittent rectal infusion. The patient's |telvis being 
somewhat elevated, the fluid is allowed to run slowly into (In* 
rectum by means of a tube and funnel, the latter being raised not 
more than a couple of feet above the patient. If the fluid is 
allowed to run in quickly, it will cause reflex contraction oHhe 
bowel and will be expelled. In an adult from fifteen to twenty 
ounces can ho introduced every hour or two. This method is of 
no value in severe cases, when the circulation is so enfeebled from 
profound shock or severe loss of blood that absorpt ion cannot take 
place. 

(б) Continuous rectal infusion. This method, devised by 
J. B. Murphy, is of great value when it is desired to supply a 
patient with a large quantity of fluid and when the rapidity of 
its administration is not of groat moment. It is therefore not 
often suitable for eases of severe ha'morrhnge or profound •buck. 
It is largely employed in the after-treatment, of {tcritonitiH (see 
p. 259), and is also of great value in eases of serious loss of body 
fluid from severe and prolonged vomiting. 

The apparatus may bo of the most simple character, as shown 
in Pig. 5. A receptacle kept, constantly replenished with saline 
solution, which is fnaintained at a constant temjK*mt«m* of about 
105° F., is placed conveniently near the patient at a height of 
about 12 or 18 inches above the level of t he bed. A flexible metal 
tube (Pig. 6) with numerous perforations at one end is arranged 
comfortably round the patient's thigh, i»tr<Kluced into the rect um 
and connected with the outflow lube of the saline flask. A dip 
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upon the rubber connecting tulw eonlrols the rate of •flow. By 
this moans two pi 1*4 an hour or oven more can ho introduced 
into and absorbed from tho rectum. 

(iii) tiubnthtHittHs hifuxitm* Saline solution can be absorbed 
with fair rapidity from the subcutaneous tissues, and this is 
a method particularly adaptable for children. It is best given 
by the continuous method, as follows : one or more large hypo- 
dermic needles are connected by means of a long piece of 
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Flo. a. Flexible m«tai tubs for rental infusion. 


rubber tubing with a vessel containing the saline solution 
(Kig. 7). K\ervthing must be sterilized and the whole procedure 
eondueted with the most scrupulous regard for asepsis. The 
needles are thrust Into the subcutaneous tissue of the flank or 
idlest wall and flu* vessel is suspended above the bed at such 
a height as to ensure the fluid being forced slowly into the sub- 
cutaneous tissue. It may he necessary to alter the position of 
the needle if a very tense swelling is produced. The temperature 
of the fluid must he kept constantly at 105° 1<\ in this manner 
a pint or more can be introduced in tho space of an hour, but it is 
a tedious and sometimes painful method arul requires the un- 
divided attention of a nurse. 
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(iv) Infrapcrllmmd Infimun. In abdominal operaf ions saline 
solution may bo loft in the peritoneal cavity, from which it is 
rapidly absorbed info the eireulut ion, bit! fin* amount ^hielt can 
be introduced in this manner is no! large and fin* method is 
obviously capable of but limited application. 

3> Oxyokn. The continuous inhalation of oxygen is un- 
doubtedly of use in the treatment of shock, and when available, 
should always be employed. 
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4. Hkat, Warmth applied over the whole body by mean* of 
hot blankets and hot-wafer bottles is a most valuable *jd u » 
the other measures employed in the treatment of shock. The 
temperature of the operating theatre or room must not be 
below 70° F., and special care taken during the removal of the 
patient from one to flu* other. 

5. MjccjtANKtAif MwAsritios. The support of the ven< ms system 
by means of bandaging is capable of raising the blood-pressure. 
The limbs should be firmly bandaged from below upwards with 
flannel bandages, and, when circumstances permit, a Ann abdo* 
minal binder should be applied. The posture also is important. 
The patient’s head should he kept low by raising the font of the 
bed and removing t he pillows. 
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6. The mental element of shock can be reduced by giving 
encouragement to tbfc patient, calming his fears, and keeping him 
as far as gpssible free from all excitement. To this end also the 
use of morphia is most valuable, and should be given unless contra- 
indicated by some condition such as peritonitis. The morphia 
is advantageously combined with scopolamine (hyoscine hydro- 
bromide) thus, morphine, gr. scopolamine, gr. T J 0 . 
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J r r should In* eleurly understood that most of the diiheulhr* 
and dangers which arise during the adtuiitistr.it miu of a ireneral 
amesthotie, even in emergency work, are preventable, and that 
the well-known remark that the patient 1 takes the nnaMlu-fcie 
badly* too often means that, the amesthetie is badly given. 
3)ut; attention to the selection of the drug, correct posture of the 
patient, ami cafeful watching of the respiration ami blood' 
pressure throughout, are essential. The consideration of such 
difficulties naturally falls under two headings, namely yn vt nliun 
and treatment . 


A. I’ltKVti.vnoN 

(i) Pre^mdiun of yathnt. In emergeuey work this can usually 
he only of the simplest kind. Nevertheless much may be«rlotie 
by eonsidemte behaviour to allay a patient « fears, and to keep 
him from the sight and sound of the preparations for oj>emiio*i. 
For the same reason it is often nn advantage to give a dose t>f 
morphia a quarter or half an hour before the operation, unless 
there is some definite contra-indication such as diffuse peritonitis, 

(ii) Poature. The best position for the administration of an 
anasHthctie is the dorsal, and fortunately in the majority of 
cases it is also the most convenient for the surgeon The head 
should be on the same level as the hotly, and turned to otic 
side, a small pillow or sand-bag being placed hene*rth the 
shoulder away from which the head is turned. This renders 
respiration easier, and enables mucus to drain freely from the 
mouth. In this position the amesfhet ist earn keep the jaw forwaid 
comfortably, it is when the oxigeneies of the case demand some 
posture other than the dorsal one that difficulties are more liable 
to arise, and in many eases the posture whieh 1ms to be assumed 
is such as to limit the choice of the amesthetie to chloroform. 
Home of the positions whieh may have to be adopted, anti whieh 
may give rise to difficulties, arc as follows ; — 

(a) In the lithotomy position sudden elevation of the thighs in 
the obese causes pressure upon the diaphragm, with consequent 
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dyspnoea and cyanosis. To overcome this the shoulders may be 
lowered, but if thi# manoeuvre is insufficient, the position of the 
thighs will have to be modified. When giving ether in this 
position, some time will elapse before the legs are sufficiently lax 
to allow the extreme degree of flexion required, clonus often 
appearing on any attempt being made to get the limbs into 
position. For this and other reasons many surgeons prefer chloro- 
form. In giving this drug care must be exercised at the moment 
the sphincter is stretched, as this procedure is often followed 
by a long inspiratory clTort, during which vapour containing 
a dangerously high percentage of chloroform may be inhaled. 

* (6) In the lateral position no difficulty should arise, and it is 
only when cushions are used to push up the loin in kidney opera- 
tions that it is difficult to obtain a good position for the head ; 
a small sandrbag under the upper arm is then*useful. In opera- 
tions for empyema, it must be remembered that the sound side 
of the chest is downwards, so that an already embarrassed 
respiration may be rendered still more difficult, 

(c) Operations which necessitate the prone position arc usually 
severe and prolonged. In this posture it is essential that the 
respiratory movements are not unduly interfered with. The 
head should be kept well over the end of the table, or supported 
upon a proper head-rest. 

(d) The H'iUvmj posture is rarely called for, except in dental 
cases, and should be rigidly avoided. Chloroform must never be 
given in this position, and if a longer anesthesia is necessary 
than that which can bo obtained with gas and oxygen, other 
should be given. The laryngeal reflex must be retained in order 
to ensure that nothing passes into the larynx. Ethyl chloride 
abolishes this reflex early, so that the greatest care must be 
taken when employing this drug. 

(fi)^Thc ‘adenoid* position, which ought to be adopted in 
opening a retropharyngeal abscess, is often the cause of trouble. 
The patient should lie in the dorsal position, and the anaesthesia 
produced with chloroform should be followed up with the 
ehlorofonn-elher mixture (0. 2, E. 3) until the lid reflex just 
disappears. The amesthetic should then bc # stopped, the gag 
introduced, and the head lowered over the end of the table, the 
neek being at the same time well supported. The reflex will 
reappear with the lowering of the head, ami a couple of minutes* 
quiet amesthesia wilt follow. Should any cyanosis appear, the 
patient must at once be turned into the lateral position. 
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Tin*, dangers which may arise during amedheda mv either 
respiratory or circulatory, the former being In far the more 
common. 

(i) ItKseutATuitv. The trouble muv arise in one of tun did met 
ways, central or nervous, and peripheral or mechanical. 

Respiratory failure of antral origin results from overdose. 
The symptoms of overdose* are, a large pupil ineetive to light, 
absence of the corneal reflex, she Hmv respimt ion and a dusky pallor. 
It is here that the great difference between ether and chloroform 
is exemplified, for with ether there is a much larger margin 
safety, ns the circulation remains good even though the respira- 
tion may practically have censed. Whenever the pupil is 
noticed to be large, it is a safe rule that the drug should be 
withheld altogether until the administrator i* cerium of the depth 
of ament heshi present. 

When, with the symptoms just described, the reparation 
gradually gets more feeble, and the pallor increases, immediate 
net ion must be taken. The operation must be stopped at once, 
and the patient plum! in the dorsal position, with the head 
thrown buek over the lowered head of the table; the mouth 
must be opened with a gag, and tin* tongue pulled forward with 
forceps, though not too forcibly ; tin* finger should then be swept 
over the back of the throat, to make sure that no medtunic;ri 
obstruction is present. All this should take but a very few 
seconds, and then, if natural respiratory effort* are not made, 
artificial respiration must at once be performed. Silvester* 
method is as follows : theamesthetist grasps the patient** elbows, 
and draws the arms first outwards ami then inward*, well above 
the head. He then reverses the movements, and, when the chest 
is again readied, makes pressure upon it. At this moment an 
assistant may help the expiratory phase by making pressure upon 
the lower ribs. These movements are to lie carried nut slowly 
and regularly, each complete cycle occupying about four or five 
seconds. They should Is* persisted in unt il wane voluntary respira- 
tory effort is made, or until tin* heart's action lias completely 
ceased and further efforts at resuscitation are dearly useless. 

The use of drugs, and of other measures, is of secondary impor* 
twice compared with artificial respiration, ami the nwedhetist 
should let nothing interfere with that. Time wasted in giving 
a hypodermic injection, to the neglect of artificial respiration* 
may mean the death of the patient. Whilst the movement* are 



EMERGENCIES <)E AN/ESTHES1A 


21 


being continued, an assistant may with advantage give a full 
dose of strychnin# hypodermically, namely. In an adult, 10 
minims <& the one per cent solution. If the anaesthetic is chloro- 
form, hypodermic injections of ether may also be given. 

Mechanical obstruction to respiration under anaesthesia may 
result from — 

(a) Sucking in of the lips. This usually occurs in cases in which 

artificial teeth have been removed prior to the commencement 
of the anaesthetic. Spasm of the lips also occurs in some cases. 
The remedy for this condition is the insertion of an ordinary 
dental prop at the side of the mouth, not at the centre as this 
prevents the tongue from coming forward. Whore the teeth 
are deficient, and ether is being given from a Glover’s inhaler, 
the face-piece may be used in such a manner as to press clown 
the lower lip. • 

(b) The tonrjue is by far the commonest cause of obstruction of 
the airway. When difficulty arises from this cause, all that is 
necessary as a rule is to correct the position of the head and 
push forward the jaw. It is important to note that both sides 
of the jaw should be first pushed forward from the angles ,* when 
this has once been done, it is quite easy to keep the jaw forward 
from one side. If this simple procedure fails to give relief, the 
mouth must be opened with a gag and the tongue forceps used. 
The forceps must not be left on for any length of time, lest 
•bruising be produced* If it is necessary to hold the tongue forward 
for any length of time, it is better to pass a stout silk thread 
through it, as this causes little or no subsequent discomfort to 
the patient* 

(c) Mucus in the throat often causes obstruction, especially 
with ether anesthesia. It not only produces mechanical obstruo- 
t ion, but may also produce spasm of the larynx. In theso cases 
posture is all-important, and it is useful to have the corner of 
a towel inserted in the dependent angle of the mouth to act as 
a drain. If there is any cyanosis, the anesthesia must be allowed 
to become lighter so that the patient may get rid of the mucus 
by coughing, hut should this be inadvisable from the surgeon’s 
point of view, the mouth must be opened with a gag and the 
mucus removed with a mounted sponge. The # amesthctist should 
not, under these conditions, be tempted to change from ether 
to chloroform until the throat, has been cleared and a brisk 
corneal reflex is present. 

Blood and pus may act in the same manner as mucus, and 
require the same treatment. 



( (l ) Foreign bodies' c*au^ittjur respiratory obstruction arc dealt 
with in Chapter IX. * 

(e) J Utryngvtd sjxtxni causes obstruction mote hequeurfh than 
is usually stipposed, and especially during light un.e*!he*in, It 
can readily lx* recognized by the crow inu character of tin* respira- 
lion. During operations such as eireumeidon in y**uug children 
thin spasm often loads to difficulty. Brisk nihbinv of tin* lip* i« 
usually efficacious, together u it h a change ot unaMhehe bom 
chloroform to ether. When chloroform is being teed tt > iiich a 
case, care must he taken lest an overdone he t»t\eu rim me the 
long inspiration which occurs when the spasm pn-^e- oil, 

(/) Vomiting is a frequent and dangeron* cause of respiratory* 
obstruction, either front laryngeal spasm or from mechanical 
causes. Vomiting is always preceded by swallowing, ami tin* 
amesthetist should regard this as a warning. When t until iml* 
does occur, attention must he paid to the position of t h#» head 
and neck; the amesthetie should he stopped, ami the mouth 
opened with a gag, so that the pharynx may he swahhed Hear. 
These difficulties should not arise whet* the patient liti h» m 
properly prepared for an aitaMlielie : hut in eitteivcmy work 
vomiting may he a source both of difficulty and danger. 

Vomiting is a special source of danger during npciatinic* 4or 
intestinal obstruction, hceause of the tendency for large qnait 
tities of intestinal iluid to be suddenly ejeelctl from the HouinHi, 
whether the patient is deeply under or not. If he is hu deeply* 
under that the laryngeal reflex is absent, this fluid may Hood the 
air passages in a moment, so that the patient in literally drowned 
(‘ficeal drowning'); the iidmlation of a smaller quantity of 
this fluid will prove fatal with scarcely less certainty from subse- 
quent septic broncho-pneumonia. At f tuition to flies** pmdbdities 
is therefore a matter of extreme importance. It imM he reuli/ed 
that this form of vomiting is not so much the ordinary roth* net 
as a mechanical emptying of the stomach whenever it becomes 
sufficiently full of the. regurgitated intestinal content*, ami that 
it therefore occurs whether the anaesthesia is light or deep. To 
push the umexthetie when this danger threatens U to enurt 
disaster from abolition of the laryngeal reflex. Very light 
anesthesia is essential, and the escape of the regurgitated fluid 
must be assisted by attention to the patient s posture. The 
head must be slightly lowered am! turned to one side, a small 
pillow being placed beneath the opposite shoulder, ami the mouth 
must be kept well open. 

Lavage of the stomach is useless, and only wastes time, for, 
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until the obstruction has boon relieved, the stomach is constantly 
receiving additionaNpmiitities of fluid from the intestine. It is, 
however, 41 good plan to empty the stomach by means of an 
oesophageal tube first and then to give the anaesthetic, leaving 
the tube in place during the operation. As soon as the operation 
is finished, the stomach may be washed out with warm water and 
the tube finally removed. 

fn some eases the danger of 4 faecal drowning 9 would un- 
doubtedly warrant the employment of spinal anaesthesia (seo 
P* <>). 

({/) Respiratory obstruction already 'present , in such cases as 
gpitre and cellulitis of the neck, may be exaggerated by the 
attempt to administer an amesthctic (p. 05). 

(ii) rmouLATORY. Emergencies due to failure of the circula- 
tion fall under two headings, namely, (a) sudd cm primary cardiac 
failure and (b) dangerous fall of blood-pressure due to shook or 
collapse. 

(rt) Sudden prhmry cardiac failure is the gravest accident that 
the anicsthefist has <0 face. It is due to a relative overdose, and 
is readily recognized by (Jus sudden ghastly pallor, and cessation of 
the pulse. 

The treatment must bo immediate, for the loss of a few seconds 
may make all the difference. between death and recovery. The 
operation must be stopped at once, the patient placed in the 
dorsal position, and artificial respiration performed. Hypo- 
dermic injections arc* useless when the circulation has failed. 
Direct stimulation of the heart affords the best chance of saving 
life, to which end a strong faradic current, if available, may be 
applied to the precordium. The writers are aware of one ease 
in which puncture of the heart with a needle undoubtedly re- 
started cardiac action, after which the patient made an excellent 
recovery. Massage of the heart with the fingers thrust through 
an incision beneath the left costal margin has been attended with 
success in a few eases, and may be tried as a last resort in a 
desperate east*, inasmuch as the brain can only withstand the 
complete cessation of its circulation for a very limited time, 
cardiac massage should la* undertaken not later than two or 
three minutes after the cardiac arrest. Complete recovery has 
attended this procedure in a few cases. In others the heart’s 
action is restored, but the patient dies in from one to twenty-four 
hours without recovery of consciousness, the brain having been 
irretrievably damaged by the prolonged antenna* 

(b) Shock and Collapse. The second type of circulatory failure 
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is that in which tin* blood-presstire fali% either gradually or 
suddenly, to a dangerous level, and tmvartf* which exhaustion 
of the medullary centres from flu* shock of injury nr«m|ieratinn, 
as well as the chloroform poisoning, contribute, In severe and 
prolonged oj>emt ions, siieh as intestinal resection ulieit muscular 
relaxation of the abdomen is necessary, the dantfer of death from 
circulatory failure is most to he feared, it is in the*e ea-cs that 
the pulse, rather than the msphatiuii, gives the lirst warning of 
danger. 

The treatment is jtm'ntlhr and nsitsriittiin , a dealt w tt h 
fully in the preceding chapter <p. Hh. 



CHAPTER I1F 
ILKMOKKHAUfl 


Ok all the emergencies with which the practitioner may at 
any time be called upon to deal, there is none more pressing 
than luemorrhage, and at the name time there is no emergency 
which, with few exceptions, is more amenable to prompt treat- 
ment, or from the elTeets of which, in the majority of eases, 
recovery is more rapid and complete. The escape of blood 
from a large artery may be so rapid as to eaitfce death in a few 
seconds ; a copious venous haemorrhage may prove fatal very 
quickly and even capillary luenmrrhage, if long continued, 
may terminate* fatally. Concealed or ‘internal* husmorrhage, 
such as may occur after att abdominal injury or an operation for 
iisemorrhnids, is particularly dangerous, because it may only be 
indicated by the general symptoms to which the loss of blood 
givi% rise ; it may hot be diagnosed, in fact, until a very serious 
and even dangerous loss of blood has taken place. 

The yntt rut .symptom* which indicate a severe degree of hemor- 
rhage ant readily recognizable, although they closely resemble 
those of shock alone. Indeed diminution of the flow' of blood 
through the brain due to reflex vase-dilatation in the splanchnic 
area is a most important factor in shock. These general symptoms 
are as follows. There is » feeling of faint ness, toget her with rest- 
IcssiicHs, sighing, yaw ning, and dist urbanees of vision ; the patient 
becomes cold, pal**, and anxious and the pupils dilate. The most 
reliable sign of all is the pulse; its rate increases jntri jtami with 
the Ions of blood, whiUt its xohune diminishes and it becomes 
soft and compressible. If the bleeding *st i 1 1 continues, the patient 
becomes more and more blanched, until the mucous membranes 
art* almost whit** ; eon*eioiHtiess is lo>t ; the pulse becomes more 
and more feeble ami irregular, and death ensues. 

The inn? mint of Inemorrhagc must be earned out upon the 
same general line* whatever its cause or situation. Obviously, 
the first thing is to prevent any further loss of blood, whether 
the lueniorrhage is taking place externally or internally. The 
methods applicable to particular situations are discussed under 
their appropriate heading** Ih*1o\v. When this has been done, 
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and not fulfil then, stimulants may be udminMeied, warmth 
applied by means of lmt hollies, and, .iho#e all, Ibiid !«■*! 

to take the place of that which has been lic-t. The h«a<l should 
be kept low, by removing the pillows and raisins' the foot of 
the bed, for which purpose, if special blocks are not available, 
a couple of ordinary kitchen chairs may he Used. This podtion 
is not a comfortable one, and, in order to secure the necessary 
rest, and quiet, morphia may be required. 

The patient is usually very tlniMv, a symptom which point' 
to the obvious and natural means of supplying thud to the 
circulation, it is therefore both cruel and unneec-ssiy not to 
allow him to drink freely. Firm bandai'imr of the hmle. from 
below upwards is a useful means of supplying bl<» .d to the more 
important parts of the body and should not be neglected 

The various m«t hods of saline infusion are given in the chapter 
on Shock (p. 1 1 ). 


SPKriAb Fit!! MS i>K H.fcMolJl;H M.K 
1. I'ltl.V.tKY WITKIIIVI. It.t MllUUfl Vl.r. 

Arterinl luemorrhnge is recognized by the blight tc.i e.»|u*r of 
the. blood as it escapes {venous hlootj rapidly heeotoe'. ml on 
exposure to the air), and by the fuel that it escapes m .1 -dies 
of jets synchronous with the eardiae systole. Theieaie. however, 
exceptions tit these rules; for thi> blood may he vciv dark in 
a cyanosis! jMitient, and, if prm'ccding from a deep wound, the 
intermittent character of the bleeding ma t be obscured. 

Temporary nm>st of arterial bleeding can, unless the bleeding* 
point is quite initeeessible, always lie secured either by digital 
pressure upon the bleeding-point or the main arteiy , or by the 
application of a tourniquet. As soon as the necessary parp.ir.i- 
tioiiH can be made, theblccding-|mint mint be found ami hgulund. 

It sometimes happens that, a wound has been made in the 
near neighbourhood of a large artery, and that, by the time the 
surgeon secs the ease, h.emorrlmge has ceased. The question 
then arises as to whether any active measure should be taken, 
or whether, on thf* contrary, the wound should l«j merely dressed 
in the usual manner ami the ease watched. The following rule 
may safely he taken as a guide : if (a) the history clearly indi* 
cates that the bleeding from a wound in the ncigitlmurlinud of 
a large artery was profuse and arterial in character, or (ft) there 
iu a large or an increasing subcutaneous bicumirbage, mid parti- 



H.KMOKKIIAUK 


27 


eiilnrly if pulsation is felt in the swelling, or (c) tlu* amoral 
symptoms, in the emr of a wound of the abdomen or thorax, 
point to atynereasing loss of blood, thru operation must forth- 
with be undertaken. 

The following are the chief masons for taking this stop : — 

(a) Tim bleeding, hold in abevanee by the lowered blood- 
pressure, may recur nt any moment. 

(//) Widespread subcutaneous haminrrhage is apt to he follows l 
hv sept in emit pi leaf ions, 

(r) Tin* pressure of the effused blood may he severe enough to 
cause gangrene of a limb, 

(d) A trauiuatie aneurysm may result*. 

(r) In the ease of an intraperituneul luemorrhage, peritonitis, 
localized abscess, and other com plica t ions may follow (see p, 287). 

The object of the operation is If* reach and Iit/#lnre the bleed in tj 
vessel at the imint uj injury. The reasons for choosing the bleeding- 
}«>int. itself, in preference to tying the main vessel on the cardiac 
side, are as follows : - - 

(a) Jt is not always eertain what vessel is wounded. A stub 
in the upper part of the thigh, for instance, may have wmmded 
either the superfiein! or the deep femoral artery, in the latter 
ease legation of the supertieial femoral might he performed <m the 
supposition that one of its braneheawas bleeding, and this would 
not only fail to arrest the iuemorrltage, hut w<mld also involve 
considerable risk of gangrene, 

(b) Ligation of the wounded vessel at a distance, together with 
the obliteration of the same vessel nt the point of injury, necessi- 
tates the subsequent dilatation of two sots of collateral vessels 
instead of one, and thereby increases the risk of gangrene. 

{e) It is necessary to ligature the wounded artery on the distal 
as well as the proximal side of the wound, for otherwise recurrent 
htemorjhage may take place as soon as the collateral circulation 
is established. 

Operation, The wound and surrounding skin are to he 
thoroughly cleansed, ns described in Chapter TV. The opening 
must next he enlarged, the clot removed with a blunt spoon, 
under a stream of hot sterilised saline solution, and a search 
made for the wounded vessel. During these irtanipulations ilia 
main artery requires to be controlled by an assistant. If the 
bleeding has ceased it may be very difficult to find the wounded 
vessel, but usually the luemorrhage will begin afresh from dis- 
placement of clot during the manipulations, in which event the 
opera t ion becomes much easier. When t he bleeding- point has been 
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discovorfcd, the artery must be ligatured both above and below 
it, and divided between the. two ligatures* The material to ho 
used is not of great moment, provide! that it is s! elite, and not 
so fine as to cut through the coats of the artery. Fairly thick 
sterile silk is the best, as well as the most, generally accessible 
material, but catgut should be avoided, partly because its 
sterility is not always above suspicion, partly because the knots 
made in it are apt to slip, and partly because it may become 
absorbed too soon. 

If after careful and patient search the bleeding-point cannot 
be found, a plug of sterile gauze should be packed tightly into 
the wound, beginning at its deepest point, and secured in places 
with a firm dressing and bandage. 

It sometimes happens that at the bottom of a deep wound 
a bleeding-poiniM'an be secured \sith artery forceps, but cannot 
be tied, as, for instance, in a deep wound of the palm, In such 
a case the forceps should be left in nittt for from twenty four 
to forty-eight hours, the dressing being applied around and over 
the bandit's. 

If an artery has been lacerated without external wound, as 
may happen in violent attempts to reduce a dislocated dmuMer, 
treatment must be carried out on lines similar to those de*#nbed 
above for a. wounded artery. 


Jtt. H 1$ ACTION A ft Y AKTKKMI. lUCMOlUUIAOK 

This is merely a recurrence of the primary hicmnrrhugc, and, 
as its name indicates, is due to the rise of blood- pressure which 
accompanies recovery from loss of blood or from the shock of 
an operation. This increase of blood "pressure may cause the 
dipping of a badly tied ligature, of tile displaeemenl of a elot 
from a wounded but. urdigutured artery. Sometime* |li*e»ea)te 
of blood externally will call attention to the amdeut, a* in 
the cane of bleeding from the lingual artery after exeision of the 
tongue. In other eases jatin and inereasing distension of 
the tissues in the neighbourhood of the wound will indiente tin* 
presence of luemorrhuge. But severe and even fatal post- 
operative hivmdrrhitge may show itself only by the general 
symptoms occasioned by the loss of blood, |**or htxfstiee, after 
an operation for hu'iuorrhoids, tin* blood, prevented from eseaping 
externally l>y a tightiy-eontrnoted sphincter , may make its way 
into and distend the rectum to such an extent as to eanse very 
alarming symptoms from the lueinorrliage. Kliil more grave is 
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intra-abdominal luemorrhage, because a largo quantity of blood 
may escape into tho*j>erituneal cavity in a abort time, as, for 
example, iVthe ligature slips from the stump of an ovarian 
pedicle, or from a piece of omentum or mesentery. 

Treatment. Reactionary haemorrhage is to be treated upon 
exactly the same lines as primary haemorrhage, namely, by 
securing the bleeding-points first, and then, if the ease is a severe 
on<S by administering fluid to replace the blood lost. 

in this connexion it is advisable to make special mention of 
certain examples of post-operative haemorrhage which have now 
and then to be dealt with. 

(i) After exernon of the towjue. If a silk thread has been left 
attached to the stump of the tongue, as Hhould always ho done 
on account of its liability to fall backwards and impede respiration, 
the bleeding can be temporarily arrested by simply pulling upou 
the thread. If this fails, the stump should be hooked forward 
and compressed with the finger. As soon as a good light, instru- 
ments, and assistance are available, the bleeding-point must be 
sought for upon the face of the stump, and secured. Should this 
fail it may bo necessary to tie the external carotid artery below 
the origin of the lingual. The classical procedure of ligation of 
the lingual artery in the neck is difficult and usually futile. 

(ii) After operation* for hemorrhoid*. As already stated, the 
haemorrhage in such a ease may be concealed, profuse, and even 
fatal. An amesthetie must lx* given, the sphincter dilated, the 
blood ami clot removed from the rectum with hot irrigation, 
and the bleeding-point secured. This may be done by catching 
it in forceps and tying it, or by passing a suture beneath it 
and tying firmly. Should these manoeuvres fail the rectum 
must be plugged. A roll of gauze or a marine sponge with a long 
stout thread tied around it, should be passed into the rectum 
well above the operation urea; this roll should be as large us 
can conveniently be passed into the bowel, and the attached 
threads should be long enough <o protrude through the anus. 
When the threads are pulled upon the haemorrhage is effectually 
controlled, and they should then be tied around a second roll 
of gauze pressed firmly against the anus. 

(ii i) Afttr excision of a varicocele. This is aft accident which 
occurs occasionally as the result of tying the ligature insecurely, 
or of dixiding the \eins too close to the ligature. When it is 
remembered that the spermatic artery is included in the part 
of the spermatic cord that has been cut across, it is not surprising 
that the slipping of the ligature from the proximal end should 



80 


EMERtttSNCI KH OE (IEXERAL PRACTICE 


bo followed by extensive bleeding into the subcutaneous tissues. 
The lower part of the abdominal wall rflid the serotum very 
rapidly become, infiltrated with blood. When this accident 
happens, it is necessary to give an amesthetie, rcojien flu* wound, 
and tic the bleeding vessel, at the same time removing as mueh 
blood and clot, as possible. 

(iv) After VA'cmon. of the tonuil* Bleeding which doe* not eease 
spontaneously, nr which recurs some hours after the nperat ion, can 
almost always be readily controlled by pressure. A '•mall roll of 
gauze, wetted with adrenalin (1 ini tsmjor with turpentine jsapptied 
to the cut surface, counter-pressure being made by a finger placed 
just below the angle of the jaw. Endure to arrest the luemorrimge 
by this means may be followed by an at tempt <o seize t he bleeding* 
point with artery forceps. Another method, recommended by 
A. T. Smith ami Harold Harwell, consists in suturing together 
tho pillars of the fauces over the cut surface of the tonsil, ** 'Hie 
suture must bo passed from behind forwards, and the principal 
difficulty is caused by the extremely small space between the 
posterior pillar and the pharyngeal wall: a small needle with 
a very sharp curve is therefore essential. The pillars must also 
bo sown together through their entire length, and it is wise to 
Iwgin at tho lower end while thoroughly depressing the bUtgue, 
for this is the part which is most likely to escape attention/ 1 

(v) After intmmml opt ration. Tim treatment is the same 
as for spontaneous epistaxis (p. 84). 

(vi) After operation# u jjon tin hlatltfer nmi un thro. See* I hema- 
turia \ p. 829. 

(vii) Post-oprratii'c intwathilnHihml hiemorrhtuie See Chanter 

xm. 1 

(viii) After operation* upon the *towa<'h, I laanut emesis, nr 
symptoms of internal hemorrhage followed by meheuu, m.i> occur 
after gastro-enterostomy. They would indicate that a <Wel in 
the cut edge of the stomach or jejunum had escaped inclusion 
in tho suture, or that the thread had not been drawn tightly 
enough to occlude the vessel. This accident is said to occur 
more easily when clamps have been employed during the opera* 
tion. Tho treatment must Ik* carried out on the lines laid down 
on p. 39. # 

m. MIKJONDAUY AUTKIUAIi H.KMoHHIlAiiK 

Secondary hemorrhage is almost always dm* to septic softening 
of the wall of aa artery, such as may result from an infected 
ligature, from the exposure of the vessel in a suppurating wound. 
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or tmm the involvement of a vessel in nil ulcerating malignant 
growth. The possiliilify of luemorrhage must always Ik* borne 
in siiitul when suppuration takas plat*<* in the* near neighbourhood 
of a largo vassal. 

The* bleeding may be sudden, unexpected, ami profusa; or it 
may give soma, warning of its approach by tha asaapa. from time 
to lima of larger or smallar quantities of blood along with tha 
purtiiciti disaliarga. 

TmthM'Ht. Tha ha*morrhaga must In* temporarily aunt ml lad 
by pressure, ait bar at tha blaading spot or upon tha main artery 
on the cardiac side, or in tha anno of a limb by the* appliaathm 
of a tourniquet. At the same time preparations must ba taken 
for its permanent arrest. 

As in primary, so in secondary luemorrhage, it is essential 
to dml with the hlevtUmj- paint. The. only valid reason for not 
doing so is its inaccessibility. But in secondary heamorrhuga tha 
local conditions are different on account of the septic statu of 
the tissues. The principles upon which such bleeding is to be 
dealt with are as follows 

(a) The wound must be thoroughly opened up, and cleansed 
as far as possible. Free drainage is essential if tha suppuration 
is to*be arrested and the risk of further luemorrhage minimi'/ed, 
No harm can result from irrigation of tint wound with some such 
antiseptic as I in 2,000 formalin or with peroxide of hydrogen. 

(h) The bleeding-point must Ik* identified and the vessel liga- 
tured. if the luemorrhage has occurred from an artery in its 
continuity, the vessel must be* tied both above and below the 
bleeding-point, 

Should the application of a lig.it lire prove impossible, either 
on account of tin* softness of the vessel wall or on account of the 
depth of the wound, a pair of artery forceps should be applied, 
and, i& the bleed in*/ b' thereby controlled, if should be left 
in hUn tor forlyeitdd hours. If neither of these methods is 
practicable and the luemorrhage is not very severe, thu cautery 
may be employed, or the wound may he tightly plugged from 
the bottom with antiseptic gatr/c. 

it is only when none of the<c local methods prove successful 
that the main artery is to be tied at a distuned from the wound. 
Sometimes it may be wvewry to combine the two methods, 
namely, ligature of the main \es.et and plugging of the septic 
wound. 
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In most wounds, I xith accidental and dcliltcratc, 41 m* \enous 
haemorrhage is so overshadowed by the arterial as to 1 m* of minor 
importance. But there are certain instances in which an injury 
to a vein constitutes the chief feature of the, raw. 

Like arterial, venous bleeding is primary if dm* to laeeration 
or other wound, and m*mdnry if resulting from ulceration 
through the vessel wall. 

(i) External Venom Hamorrhatp: 

(a) Primary* Luge veins in the neek are sometimes wounded 
in suicidal injuries without bleeding of any consequence taking 
place from arteries. J )uring opera* ions, especial!;* upon the neck, 
large veins may be wounded or torn accidentally, and give rise 
to most alarming {Hemorrhage. In excision of certain forms of 
goitre, the chief trouble as fur as hsemorrhage is concerned lie* 
in the great venous plexus spread out over the tumour. 

The principles of treatment in the case of the \eins are quite 
different from those upon winch the treatment of arterial 
luemorrhage is bused, been use of the difference in ithtnd prt^sure 
in the two cases, A wound in a large \ein, such as tin* internal 
jugular, can be closed by a lateral ligature, or even by suturing, 
without fear of recurrent luemorrhagu taking place, or of the 
subsequent formation of an aneurysm. When the wound is deep, 
and the bleeding-point inaccessible, it issurticient to apply a firm 

Plug. 

A not uncommon accident is laceration of the vulva during 
pregnancy from the breaking of a urinal upon which the patient 
is sitting. The bleeding, which may be extremely profuse, is 
chiefly venous in character, and may be very ditVieult to t#mtrol. 
It ih generally a men* waste of time to try to ligature nil the 
bleeding-points, and the best plan is to puss several deep sutures 
of strong silkworm-gut through the wound, and to tie them 
tightly, 

(fe) HmmtUmj* This is rare, hut sometimes this wall of the 
lateral sinus, expbsed in a font mastoid wound, gives way amt 
serious lucmorrhago occurs, li is an uncommon event, because 
the septic process usually causes thrombosis of the sinus before 
the sloughing of its wall occurs. Should it happen, however, ail 
that is required is to plug the sinus, enlarging the opening in the 
bone if necessary, in order to secure ease of access. The plug 
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can readily be secured in place by tucking its free end in between 
the bone and dura neater at the edge of the bony opening. 

The con^monest example of secondary venous haemorrhage is 
that which takes place from varicose veins. In these casos the 
skin has become adherent, thinned, and ulcerated over a pouch- 
like dilatation of the diseased vein, and the slightest injury is 
sufficient to break through the thinned covering. The bleeding 
may be most profuse, as the vein may bo of great size, and the 
valves being incompetent the weight of the column of contained 
blood causes considerable back pressure. The amount of blood 
lost from such a vein in a few minutes may be enormous, and even 
sufficient to prove fatal. Fortunately the treatment is extremely 
simple. All that is necessary is to lay the patient flat upon the 
back, and to elevate the leg. When this has been done, and the 
haemorrhage thereby arrested, the clothing mustjbo removed, and 
a pad firmly bandaged over the ruptured vein. 

(ii) Internal Venous Haemorrhage 

(a) Subcutaneous. When venous bleeding takes place sub- 
cutaneously, a hacmatoma is produced, and in regions where the 
tissues are lax, such as the scrotum, the heematoma may attain 
a very considerable size. In largo hamxatomas the source of the 
bleeding is no doubt arterial as well as venous. 

When small, no treatment is required beyond rest, elevation, 
and the application of cold compresses, and absorption will take 
place in the course of a few days to a few weeks. If large, or if 
the skin over it is very thin, secondary septic processes are apt 
to occur, giving rise to a suppurating haematoma. Such a case 
requires incision, and the treatment appropriate to an ordinary 
abscess. JEven without signs of suppuration, the hsematoma, 
if larg^, should be incised, as this will materially shorten the 
period of convalescence; but in such circumstances it should 
be dealt with as a * clean 7 case, namely by incision, washing 
out the clot, and closure without drainage. 

(b) Intraperitoneal haemorrhage is often venous rather than 
arterial, both after operations and injuries. Laceration of the 
renal veins, mesenteric veins, and even of the *vena cava, have 
all been recorded (see Chapter XV). 

(c) Intracranial haemorrhage is sometimes exclusively venous 
in character, especially in birth injuries, as has been pointed out 
by Harvey Cushing (see p. 344). 
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V. KHSTAXIS 

Bleeding from (lie nose may bo dm* to general or l^cul cuum*-*. 

General causes. it is very common in stout individuals of the 
plethoric typo, in urierio-selerosis with high blood pressure, in 
cirrhosis of tiio liver, and is especially frequent in hiemophiliu. 
It often occurs about the time of puberty without obvious eatm*. 
It occasionally occurs at the onset of the specific fe\ei>, especially 
typhoid. it is not very eommnn in chronic heart ami ium? 
disease. 

Local causes. It frequently nsults from blows on the uo*e, 
with or without fraeturo of the nasal bone*, mid is often wen 
in fracture of the anterior fossa of the skull It iua\ 1«* due 
to ulceration or tumours of the nasal passages or to chronic 
rhinitis. * 

Treatment. The cause of the. bleeding should li*-t he awer* 
tained. When due to general euuses cpisfaxis may be bcticticial 
and, unless severe, no active local treatment need be undertaken 
It will often cease with rest in the recumbent position, mid 
a handkerchief soaked in cold water may be laid across the 
forehead and nose. Should the bleeding jierdst a na^al douche 
of adrenalin solution (i in ma> be tried. If ilu^faiN 

the nasal cavity must lie plugged, and there are sewr.il way* of 
doing this. The simplest method is to introduce strips of gauze 
wetted with adrenalin solution (1 in b\ means of a probe. 

The use of a fi per cent solution of gelatin has also been recoin* 
mended for this purpose. If available, one of the inflatable rubber 
bags made for this purpose may be used ; this should he intro- 
duced empty by means of a pair of curved forceps and then 
inflated. The posterior tiares may be plugged as follows, should 
the simpler methods prove inellieient, A roll of gutr/.e of appro- 
priate size (Fig. «S) is tied round its middle with a loug^touhle 
silk thread. The side on which the lueniorrhage is occurring 
having been determined, a soft rubber or gum-elast ie catheter 
is passed along the floor of the nose into the naso pharynx and 
then hooked forward info the mouth with tin* forefinger. 'Hie 
silk thread is tied to the end of the catheter, which is then 
withdrawn from "the nose carrying the silk with it, and the mil 
of gauze is manipulated into position against the posterior nitres, 
A second plug is then placed against the, nostril, and the silk 
threads tier! round it, thus securely blocking both nostril and 
posterior nares. 

Nasal plugs should never be left in position fur more than 
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twenty-four hours, as they become very foul. After their removal 
the patient should (tvoid exertion and should not blow his nose 
for a day #r two. 

Internally calcium lactate in drachm doses has been recom- 
mended, but we are not satisfied that its use has been attended 
with striking results. In severe or recurrent cases 10 or 20 c.c. 
of horse serum may bo injected subcutaneously. 

When due to local causes examination with a nasal speculum 
will sometimes reveal a single bleeding-point ; this may be dealt 
with locally by the application of the actual cautery after apply- 
ing a 5 per cent solution of cocaine. 



Fra. 8. Method of plugging the nose in sovero opiHtaxis. 

Painting the mucous membranes with ferric chloride solution 
is sometimes efficacious, or the bleeding-point may be touched 
with chromic acid solution. 

VI. HAEMOPTYSIS 

The commoner causes of haemoptysis are : — 

1. Pulmonary tuberculosis. 

2. Other lung diseases ; bronchiectasis, abscess, gangrene, and 
tumour of lung. It is occasionally seen at the onset of pneumonia. 

3. Cardiac disease, especially mitral stenosis. 

4. Thoracic aneurysm, from rupture of the sac into the respira- 
tory passages. 
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Among Urn rarer causes may be enumerate*! ulceration of flu* 
larynx, trachea, and bronchi, the blood disuse-; Midi a x Incmo* 
philia, scurvy, and purpura, the luemorrhngie forms otrfhe acute 
infections, mi* l thrombosis and embolism of the pulmonan, artery 
(see p. 226). 

Diagnosis , if a patient is coughing up large *pmut hie* of blood 
treatment should be carried out at onee, without subjecting him 
to any examination until the luemorrhage has ceased. 

If not severe, the diagnosis of ha*moply.sk muM fir.*! be estab- 
lished. The mouth must be examined, as ulcerated and spongy 
gums may give rise to blinding ; or blood ma\ trickle down the 
pharynx from the nose and be coughed up. 

Haunatemesis must be excluded. Patient.* arc often un- 
certain whether the Idood was vomited or coughed up. If 
definitely vomited it must have come from tin* stomach, though 
both with epistaxis and hemoptysis blond is not infrequently 
swallowed and subsequently vomited. 

The points of distinction between h;cmopf\Mx and bantu- 
temesis may he put in tabular form (modified from Oder). 


Haemoptysis 

1. Gough or evidence of lung 
or heart disease often precede 


Ho mob m sis 

!. Previous history or* ob- 
\ ions physical sigin point to 


the hemorrhage. 

2. The blood is coughed up 
in successive mouthfuls ; some 
may be swallowed and subse- 
quently vomited. 

3. It is often preceded by 
a sensation of tinkling in the 
throat, and if severe is folium*} 
by pallor and faintness. 

4. The blood is frothy, bright 
red, and alkaline in reaction. 
Mwo-pus may be mixed with it , 
and the sputum may be tinged 
with blood for hours or days 
afterwards. 


6. Melajna occasionally fol- 
lows. 


gastric, hepatic, or splenic di* 
ease. 

2. The hit aid is brought up 
by vomiting; a \ery large 
quantity may be brought up 
rapidly. 

3. Pallor and faint no* often 
pnntlt the iooiimfentosix. 

f 

4. 'Hie blond is umihHv dark 
and clotted, mixcil with food, 
and of acid reaction. Jt maybe 
dark *>r brown and fluid from 
a longer stay in the stomach, 
or it may be bright ml in 
a large and rapid luemorrlmge 
from gastric ulcer. 

6. Uttlcena usually follows. 
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Having determined that the case is one of haemoptysis its 
actual cause shoulft be ascertained. A profuse haemorrhage 
naturally Suggests the presence of pulmonary tuberculosis, but 
it may also bo clue to the rupture of an aneurysm into the trachea 
or bronchus ; to the erosion of a pulmonary vessel in cases of bron- 
chiectasis, pulmonary abscess, or gangrene ; or to mitral stenosis. 

In most of the cases the previous history will often indicate 
the cause* or it may bo apparent on a superficial examination. 

With slighter degrees of haemoptysis a careful examination 
may safely bo made, and the bleeding may bo of value as a hint 
of the presence) of unsuspected disease, c.g. tumour of lung, 
rather than an indication for the necessity of active treatment ; 
or it may emphasize the necessity for rest and other measures 
if signs of early pulmonary tuberculosis be found, in view of the 
possible occurrence of a severe haemorrhage. 

Treatment. Active treatment of haemoptysis is in the large 
majority of cases only called for in haemorrhage due to pulmonary 
tuberculosis. The small streaks of blood so frequently found 
in the sputum do not call for special treatment. A large haemor- 
rhage, however, results either from erosion of a vessel or from 
rupture of an aneurysm of some branch of the pulmonary artery. 

Inasmuch as arrest of the haemorrhage depends upon the 
formation of a thrombus at the site of the bleeding, measures 
must be adopted to reduce the rate and force of the heart-beat. 
The patient must be put to bed, and his excitement and fright 
at the bleeding, with their resultant acceleration of the heart, 
may be allayed by assurances of its speedy arrest. For the 
same reason a hypodermic injection of morphia should be given. 
Inhalations of amyl nitrite have been strongly recommended, 
and in view of its power of lowering the blood-pressuro it should 
be tried, especially in severe cases. It is very doubtful whether 
astringent drugs are of any use. 

The patient must be kept absolutely quiet, talking must bo 
forbidden, and a second injection of morphia may be given if 
the first is insufficient to allay the excitement and restlessness ; 
if necessary, the patient may be kept under its influence for 
two or three days. If the hemoptysis is severe no examination 
of the chest should be made. Stimulants should be avoided. 
During the first day very little food is advisable, and nothing hot 
should be given. For the next two or three days a pint or a pint 
and a half of milk, with bread and butter and an egg, should 
suffice ; after this the ordinary diet may soon be resumed. Haline 
purges are advisable, and the bowels should be freely opened. 
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If the luemorrhage is very severe, or if it recurs, 20 e.e. of horse 
serum may be injected subcutaneously; anfi-dipht herd ie serum 
is more generally available, ami answers Hie purpose •bipialiy m 
well as normal horse serum. If fatal syncope seems imminent, 
a rectal injection of a pint of normal saline may be fried, ami, 
if necessary, intravenous infusion performed despite the risk of 
recurrence of bleeding. 

Finally, the patient ought to be kept in bed for the or six 
clays, lest the rise iti blood pressure brought about by exertion 
should dislodge the elot formed at the site of haemorrhage, 

VII, it.KMATKMKsH 

The common causes of lucmut emesis are : - 

1, Loral dimtsK 

(a) Ulcer of the stomach or duodenum, 

(ft) Carcinoma of the stomach. The bleeding U rarely 
profuse and often of the * coffee* ground ' type. 

(r) Corrosive poisons. 

2. Pamw cumjcsfion. 

(tf) Cirrhosis of the liver. The blond often routes from 
the rupture of varicose vein*-* at the lower end of the 
msophagus. 

(ft) Portal thrombosis. 

(r) Enlarged spleen : especially in splenic umemtu, 

(d) Chronic heart ami lung disease. 

Among the rarer causes may he enumerated trauma (see 
p. 293), post-operative conditions (see p 30), and toxic con 
ditions, as in the malignant forms of the specific fever*, and 
yellow fever. 

The importance of recognizing luemateinesis following the 
swallowing of blood and the diagnosis between h;cmoptvfi* and 
lumaiemesis have been considered in tin* previous section 
(p. 36). 

The commonest causes of lueumfemesis of such a degree iih 
to demand direct treatment are cirrhosis id the liver ami gastric 
or duodenal uleet;. 

Diagnosis bvUvmt thv hamuUmmx of rirrkmix of It nr ami 
that of tjaMrir (or duodmtd) ulnr, A correct diagnosis between 
these two conditions is of great importance, for though the 
immediate medical treatment is the same, operation may bo 
called for in the case of haemorrhage due to gastric ulcer at any 
moment, whilst it is not to be thought of in cirrhosis of the liver, 
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in which the Mood in in most eases derived from varicose 
(esophageal veins. * 

(Jirrhosiffof the liver occurs commonly at middle ago ; a history 
of alcoholism is usually to bo obtained, the liver may be pal] table 
and * hobnail ’ to the touch, the spleen is often palpable, ascites 
may bo present, there is often extreme muscular wasting, the 
skin is dry and harsh, and a slight jaundiced tint may he present. 
The facies may he very suggestive : it may be fat and bloated, or 
the temporal muscles may bo wasted ; the skin is sallow or dirty- 
looking, and clusters of dilated vessels are common. Dyspepsia, 
loss of appetite, and morning vomiting are frequent. 

(Jastrie ulcer occurs most commonly in young women, in 
whom cirrhosis is rare, but it is also found in older people, both 
males ami females. A history of pain after food, and vomiting, 
is commonly obtained. Repeated haemorrhages and dilatation 
of the stomach are in favour of gastric ulcer. 

In middle-aged adults the diagnosis of a gastric ulcer may 
be obscured by a history of alcoholism, and in some eases it is 
extremely difficult to distinguish between the two. Duodenal 
ulcer is more frequent in middle age and in old people ; pain 
occurs at a longer interval after food and is often relieved by the 
next local ; melama is a more prominent feature in duodenal ulcer. 

Both in cirrhosis and in ulcer the disease may be latent, and 
a copious Inemalemesis may bo the first symptom to attract 
attention. 

Finally, the character of the blood may be helpful. In ulcer 
the bleeding occurs rapidly from an artery, and may be bright 
red, whilst in cirrhosis it is usually darker and is more often 
clotted. 


Treatment of Ilcrmatemenm 

No special directions need be given for treatment of the rarer 
forms of luematemesis. Their cause is often obvious, and direct 
treatment when feasible may be undertaken on the lines about 
to be laid down. 

1. hi tinhorn* of liver . The patient must be kept in bed, 
and a hypodermic injection of morphia is advisable for the same 
reasons as those described under luemoptysis. Adrenalin chloride, 
20 minims of the J in 1,000 solution, may be given for its local 
action on the (esophagus; it should not be given hypoder- 
mically. As in other forms of se.vere hsemorrhnge, 10 or 20 e.c. 
of horse serum may he injected subcutaneously. No food must 
be given by the mouth and ice should not be sucked, for all 
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swallowing movements must materially interfere with 1 1*** anvM 
of haunorrliage from t lu* varicose o^ophagea! vein*. The bowels 
should 1)0 opened by enematit, and for two or three*Utv * rectal 
injections of norttml saline should he given to relieve third* 
After this, food hy mouth may he resumed, milk only being 
given for a day or two. 

In the. majority of eases a single Urge hiemafeme.G occurs, 
and the patient is not infrequently Munewhat relieved h\ it. 
In some eases it is so profuse as If* he rapidly fatal ; or •event! 
haemorrhages occur at intervals, with fatal riMilf. 

With a severe lueiuorrhage, or with several lM*morrhugc* at 
short intervals, sevens collapse occurs, tieeccdfatiug rectal or 
intravenous injections of saline. 

2. In gastric anti thanltnal nlrrr , Bleeding most «iftcn remit* 
from erosion of a vessel walk in some eases no ulcer ha*, been 
discovered post mortem, and it lias been supposed that the 
blood 1ms been derived from a general oo/utp front the mucous 
membrane or from minute erosion*. instances aje not rare 
in which fatal hemorrhage occurs, hut in wjueh no omim* ulcer 
is discoverable at autopsy. Minute examination of the >tomueh 
will in some of these eases reveal the presence of a v* r\ detinite 
opening in an artery. The following cum* illudrafe, this : ,t man 
who suffered from repeated severe attacks of h'emutemrd* vm* 
operated upon, hut no ulcer and no bleeding point could he 
discovered. He died, hut no gross ulcer could he found at the 
autopsy, and it was only after the most minute cxmiuimhon of 
the arteries in the stomach wall that a definite hole was dis* 
covered at an arterial bifurcation. Owing to the arrangement 
of the gastric mucous membrane Mich perforations are very 
difficult to discover. It is probable that many cities of u^unted 
general oozing are in reality arterial perforations. 

A. A Singh' Uainorrhagt 

The patient must he put to bed, and a hypodermic inject it m of 
morphia should he given. Adrenalin chloride pt minim* of the 
1 in 1,000 solution) may he given hy the mouth. No food 
should he given hy the mouth, not even ice to suck. To relieve 
thirst rectal injections of half a pint of normal saline solution, 
containing one ounce of dextrose, may lie given every six hours, 
Food by the mouth may be begun in three or four days. After 
the lapse of these few days of stomach rest H. I\ Hawkins 
recommends small quantities of milk by the mouth as follows : 



HAEMORRHAGE 


41 


of a mixture of 21 oz. of milk and 9 oz. of lime-water or barley- 
water, 2 oz. may M given every two hours for nine doses in 
the first twenty-four hours. On the second or third day, in the 
absence of pain, 30 oz. of this mixture may be given, in 5 oz. 
doses every three hours for six closes, rectal feeding, perhaps 
on a reduced scale, being continued. Recurrence of pain or 
vomiting indicates a reduction of the dose, or a slower rate of 
increase. Hawkins docs not advise peptonizing the milk. After 
three or four days of this diet, rectal feeding can be still further 
reduced as the milk is increased. Six ounces of milk mixture 
(28 oz. of milk with 8 oz. of diluent) should now bo given every 
three hours for six closes, and in a clay or two 8 oz. of milk mixture 
(40 oz. of milk with 8 oz. of diluent) every three hours for six 
doses. To improve the nutritive value of the milk 3 drachms of 
plasmon may be added to the day’s supply of rtlilk, first convert- 
ing it into a thick paste by stirring it with 5 oz. of tepid water. 
About fourteen days should be devoted to this milk and plasmon 
diet. Carbohydrate food, 2 oz., may now be added in the 
form of arrowroot, bread and milk, rusks and milk, or Benger’s 
food. At the end of the third week two or three eggs may be 
added, sago or tapioca, milk soup, chicken broth, mutton broth, 
or beef-tea. Finally, fish and chicken should not be added until 
at least six weeks have elapsed since mouth-feeding was com- 
menced. 

The alternative. Lenhartz method. Lenhartz contends that the 
combined rectal and mouth-feeding course of treatment induces 
such inanition as to delay the healing of the ulcer, and that 
the risk of the* contractions of the stomach induced by food 
dislodging the clot sealing the bleeding-point is not more 
dangerous than the risk of the acid gastric juice dissolving 
such clot. He therefore advises mouth feeding even on the 
day o? haemorrhage. He keeps the patient in bed for four weeks ; 
an ice-bag is kept over the stomach for two weeks ; bismuth sub- 
nitrate (gr. xxx) is given three times daily for the first ten days ; 
iron is also given in tins form of pills; the bowels are opened 
by enemata. Food may be given as follows : on the first day 
7 oz. of milk and one egg ; the milk is increased daily by 3J oz., 
and an extra egg added daily until the patient? is taking 1 J pints 
of milk and eight eggs per diem. From the first to the seventh 
day tlm eggs arc beaten up, with a little sugar added ; sub- 
sequently half are beaten and half cooked. The milk and eggs 
are given in small quantities at a time and are iced. 

From the sixth day minced meat is given, raw or almost raw, 
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starting with an ounce and inerea-dtig In tun niinns, On 
the seventh day boiled r ice h given, f'idt U then added, 
and by the end of a month the patient may ho takftig a fairly 
full diet. 

It in claimed that the results obtained b\ the faaihart/, method 
are us good as those obtained h\ the method of rectal fcedihtr, 
and a certain amount of evidence K uecumuiaf ing m favour 
of this view. It is certainly far more pb*u -ant, and nutrition is 
maintained from the outset. 

Nvlvethn of (hr no ihud h> h* ritloj*t**l in nn m/ne/W m**. 
The treatment of mi aetive gastric ulcer, whether attended by 
luemorrhuge or not, is, in view of the attendant danger-, ami of 
the unpleasant tiess and ili0ii‘ul< \ of the method of reel a l alimenta- 
tion, so important that it may he regmdcd a* nti»mir\ treat- 
ment throughout*. For this reason flic two method - have been 
described in some detail. We think that in view of the general 
consensus of opinion in Kurland the vole mnrht be adopted that 
in the immediate presence of hamorrhaee the trrfal method 
should he adopted, hut in the ah-enee of iuciuorrhage the 
Lenhurta method is worthy of trial. 


Ii, I V17/ A>Vwrr or ttrf*nh*l ffantorrfaop 

It is exceedingly diflieult to deride when surgical aid i* neren* 
sary, inasmuch as more than tKi jut cent of ca^ mover, or at 
least the attack of h.emorrhagc i * brought I** an end, without 
operation. The difficulty is increased b\ the fact that it opera 
tion is to have a fair chance it must be undertaken before the 
patient is in v sin mis, The following ra-e is an indaitee in 
point : u young man had been steadily bleeding from tie* stomach 
for three, days, When at last it became obvious that medical 
measures were of no avail, surgical aid was called ine The 
patient was blanched to an extreme degree, and uhmot pui rlew. 
Whilst intravenous infusion was being performer!, the abdomen 
was rapidly opened, and the stomach incised, In the floor of 
a chronic, ulcer an artery of some size was bleeding vigorously, 
and such was its situation in the cicatricial tisMie that it was 
held open and incapable of spontanwmx closure. The vessel was 
ligatured, and the wounds in stomach and abdomen rapidly 
closed. The operation, however, had been performed too late 
and the patient never rallied. 

Our own opinion is that, if the luemursitugo i.s so eopiou* in 
a first attack as to suggest that a large artery has been opened, 
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operation should he performed at once, hut that in other cases 
medical treatment should bo given a fair trial, short of lotting 
the patient bleed to a dangerous degree; and that if these 
measures fail, or if a second copious haemorrhage occurs, 
operation should bo undertaken. 

Operation for htMMtemiem, The abdomen is opened by 
a vertical incision immediately below the left costal margin, 
about five inches in length, the rectus muscle being divided in 
the direction of its fibres. The stomach is thus exposed, brought 
up to the wound, and most carefully packed off from the general 
peritoneal cavity with gauze. Careful palpation of the stomach 
is next made, in order to ascertain whether a chronic ulcer is 
present, so that the opening into the organ may be made as 
close to the ulcer as possible. When no such guide exists, 
the opening is most conveniently made near tfio middle of the 
anterior surface of the stomach by an incision about three 
inches in length, so as to open it midway between the two 
curvatures* The interior can then be examined both by palpa- 
tion and inspection. For the latter purpose a large Fergusson’s 
vaginal speculum may be introduced, and, with the aid of a fore- 
head light, the interior should be carefully examined. The 
greater part of the interior may be inspected by pushing with 
a finger outside the stomach successive areas of the mucous 
membrane, up to the wound. This is best done by introducing 
the finger into the lesser sac through a small opening in the 
gastro-eolic fold of peritoneum. If the bleeding-point is seen, 
an attempt must be made to seize it with forceps and ligature it. 
The ligature should include a good deal of the surrounding 
mucosa. If tin* ulcer is free from adhesions to neighbouring 
structures, a strong ligature may bo applied in such a manner 
as to include the whole ulcer and surrounding coats of the stomach. 
If it is^possible neither to tie the bleeding vessel in the floor of 
the ulcer, nor to ligature tins whole diseased area en masse , the 
hemorrhage must be arrested by passing a stitch so as to include 
the bleeding-point. 

If no gross ulcer is found, a most minute examination of the 
mucous membrane should be made with the hope of finding an 
eroded vessel. If no hemorrhage is taking place at the time 
of operation, it will be a very difficult matter to find the site of 
haemorrhage : but the importance of so doing is so great, owing to 
the risk of recurrence of luemorrhage, that every care should bo 
taken to find the vessel. Jf the blood appears to come from a 
general oozing over the gastric surface, the mucous membrane 
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may be swabbed over with adrenalin solution, The operation l 
completed by closing the inci-ion in the ttninaeh by a dotibh 
row of sutures, tlie first passim* through all the rnftts, and Hu 
second including peritoneum only, < la 'tro-ent economy is offer, 
performed whether the bleeding-point ban been secured or not. 
This introduces additional slioek, and h a method of treatim* 
the ulcer rather than t hi* h;emorrhat/e, If the Meedinc point 
has been secured we are of opinion that eadro entenotmuv 
should not be performed at the same lime, at au\ rateu^.i routine 
measure. Clearly there are some eu-e,- where the ulcer h m* 
situated that, the measures nereis tr\ to secure mica «*f the 
ha»morrhn#o will inevitably produce pvlorie obatuetion, in 
these eases tfastneeuterostomy must be done in spite of the 
additional risk entailed. 

t 

Vfir. fbKM.VrntlA. See }I, SS'l. 
tx> ll.ttMUISMHUM tti\ 

This is a condition of rare oeeurrenee, but it should be borne 
in mind lest it be mistaken for b.Hiuturi.u It 1* sometime'' 
associated with KaynaitdV disease, and exposure fo eold h often 
the exciting cause. lied eorpuschv* may be inmplefrh absent 
from the urine, the luemojilobin having been di-»bareed from 
them. 

The patient should be put to bed, when the attack will often 
cease immediately, lb* should always be warmly wrapped up 
and should avoid exposure to cold, 

X, H.KMOiUirUA 

In a patient who is the subject of iuentophtlia, hamiorrhu^e 
sometimes presents a problem of the tfiv.it «*st difficult#. The 
cause of the disease st ill remains unknown, but its welt tetWur/ed 
hereditary nature and the character of the bleeding usually 
render diagnosis easy. There are three !>pes of bleeding m 
haemophilia, namely, */mHkuHtnn *, trnumutu\ and nrthritir, it i* 
with the first two that we are here concerned. The >pnufaiieous 
haunorrhages uCfuir eluelly from the mucous membranes, and 
take the form of epistaxis, hematuria, luemutemeM*, and mela na. 
.traumatic luemorrhage may take plaee from flu* most trivial 
wound, ami may be so persistent as to result futallv in spite of 
every endeavour to arrest it. On the other hand, the, tendency 
to spontaneous cessation, even when tin* putieut seems to be oil 
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the point of death, renders it difficult either to give a prognosis 
or to ascribe a projurr values to the act ion of any particular 
remedy thaiiuay happen to he employed. 

Treatment* No plan which involves the* making of a fresh 
wound, such as acupressure or stitching, should he employed 
Pressure upon the bleeding area, where such is practicable, 
should be employed, firmly but gently, otherwise sloughing or 
subcutaneous haemorrhage may bo caused. If the bleeding 
occurs from a cavity such as a tooth socket., plugging should be 
tried. Of the various styptics that have been used, sometimes 
one, and sometimes another, appears to be oflieaeious. One of 
the best is adrenalin, but hamamolis, peroxide of hydrogen, and 
5 per cent solution of gelatin may also give good results. Ferric 
chloride is a time-honoured styptic which we have never seen 
to have the least effect in hemophilia. In hmnwphilio epistaxis 
the nose may have to be plugged, and the gauze used for this 
purpose should be wetted with adrenalin solution. There is 
some ground for believing that the internal administration of 
tincture of hamamelis may have a good effect. Twenty-grain 
doses of chloride or lactate of calcium are recommended by some, 
but it should be remembered that those salts, if given in excess, 
diminish rather than increase the coagulability of the blood* 
When the patient is suffering severely from loss of blood, 
rectal injections of saline should be given, and he should be 
allowed to drink fluid freely. 

The use of normal horse serum given either subcutaneously 
(10 c.e.) or per rectum (25 e.e.) lias been recommended, and 
may well be tried in an obstinate case. Anti-diphtheritic scrum 
is commonly more readily accessible, and is stated to act with 
equal efficiency. 


XL TJTKRINB it/KMORRHAUE 

With the excessive loss of blood from the uterus in the later 
stages of pregnancy and after parturition we arc not concerned. 
These are emergencies with the diagnosis and treatment of which 
the practitioner must of necessity be familiar, and if he requires 
to refresh his memory ho will naturally turn to ftne of the obste- 
trical textbooks in which they are fully discussed. 

It is well, however, to mention briefly certain forms of severe 
and urgent uterine hemorrhage with which he may not be so 
familiar and which would have to be sought for in the gynaeco- 
logical text-books. 
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( a ) Pashopemtiir. After an ordinary euretting of the uterus 
very severe Inemorrhage may oeeur either* immediately nr after 
an interval nf snme days. The treatment ennsist# of pulling 
down the uterus by menus nf a \nhelhim (Weep* on eaeh lip 
of the cervix* irrigating the uterine entity u it It saline at I l!tt |*\ t 
and plugging it (irmly with L r uuze» 

(h) Afirr abortion in the earlier stages hnitturrhage may neeur 
to an alarming and dangermi,- decree, either at the time nr 
after ail interval nf some days. The treatment i* the same 
as that just described, with the addition* nf eour-r, nf Hist 
removing any portions of the ovum which may -dill remain in 
the uterine cavity. 

(r) A submueous fihrnid nr a eaivimonn nf the uterus may 
occasionally cause sudden and alarming ha*m«»nrhage ; a similar 
lino of treat inettt is tu he adopted in these eases a No, namely 
hot irrigation and plugging. 



CHAPTER IV 

WOUNDS 


It is beyond tho scope of this book to enter into the 
details of general surgical technique. 3n hospital, and often in 
general practice, facilities are readily available for the carry- 
ing out of modern surgieal methods, whilst in emergencies 
elsewhere the practitioner is obliged to rely upon such methods 
of cleanliness and disinfection as may ho available, or as 
his ingenuity can, in the particular circumstances, devise. 
Heap and water, common salt for making salines solution, and 
vessels in which instruments can be boiled, are almost always 
available, so that those whose training has taught them to rely 
upon washing and boiling in routine surgical work arc less at 
a loss in cases of emergency under adverse conditions than 
those who have been taught to pin their faith upon the use of 
antiseptic solutions, 

Home of the operations mentioned in the succeeding chapters 
are such as should never be attempted unless the prospect of 
maintaining asepsis is certain, as, for instance, operations upon 
simple fractures. In other instances the urgency of the case 
demands that operation should be undertaken without delay, 
even in circumstances which appear to be most adverse to 
asepsis, 

A . PREPARATIONS FOR AN BMKKMBNCY OPERATION 
IN A PRIVATE 1IOUSK 

* 

The sources of wound infection at an operation are : — 

(ft) The hands of the operator or assistants. 

(b) The patient's skin. 

(r) Instruments, sponges, and ligatures, 

(rf) Dust from the air. 

The preparations for an operation in a privifie house aim at 
avoiding these sources of infeed ion, and at the same time pro- 
viding such facilities as may be available for the convenience of 
the surgeon in the aetual performance of the operation. Tho 
steps to be taken with these objects in view will be briefly 
indicated, 



1. Room. Tin* room should ho large and Wahl, and warmed 

by «t fire in an open grate. There should Up *n liHl** di>f nrhanee 
of tiie furniture ami hangings as po^ible, because dud 

will bo scattered in tin* air. An undidurbed room wifi* carpet 
and curtains in place is better than a carpet levs room in which 
the air is full of dust, (loan dud- dice! s, nr now "paper>, should 
bo .spread over tin* Hour under and around tin* operating table, 

2. Table*. A kitchen (able is usually the mod suitable one 
available; it should not be too wide, and dtoiild be b *u^r enough 
to accommodate* the patient comfortably. If a Mitti* ieiitly tong 
table is not at band, two or more smaller ones eun be placed 
together so as to form a convenient operating table. Stability 
is essential. 

The table must be covered over with at least two layers of 
blanket, protected with macintosh. If iiiueititodi not available, 
newspapers answer the purpose quite well. This in entered with 
a dean sheet, a pillow is placed at one end, and another blanket 
provided to cover the patient during the operation, Three 
small tables will lie required in addition to tie* njierntiiur table, 
one for instruments, another fur dresditgs and a third for the 
anesthetist's apparatus, i Vine chairs can be made to serve, if 
such tables are not available. 

3. Vessels. If no special bowis and hadie* are available, the 
ordinary domestic utensils ear* be made to answer poifeetU well. 
Several ordinary bedroom jugs shouht he scalded **ut with 
boiling water, filled with boiled water, and covered over with clean 
towels. Both hot and eold water wilt be required. 

Three ordinary hand-basins should be washed, scalded with 
boiling water, and plaeed, bottom upwards, upon clean towels 
spread upon a table. One or two small jut?'* may be required, 
and should be treated in the same way. Two or three small 
howls, such as soap-dishes or pudding-basins should Jh* pro- 
vided; these eun be boiled in a large saucepan or lid* kettle. 
A receptacle for dirty swabs must also lie provided, A couple 
of dean nail-brushes should In* sterilised by boiling for ten 
minutes, 

4. Towds. At least a dozen dean hand -towels should be pre- 
pared in the foRowing manner: they .should be folded up and 
packed inside another towel, in packets of four, and boiled in 
a large saucepan or fish-kettle for ten minutes. The packets 
should then 1 k> transferred to one of the basins, and only opened 
and wrung out as required. 

With some such preparations as these, ami with the following 
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precautions against infecting the operation area, the surgeon 
need have no fear, 08 . the score of asepsis, about undertaking 
any operation of urgency in a private house. In hospital stricter 
precautions are both needed and practised, because the air of 
a hospital is more likely to contain pathogenic organisms than 
that of a private house. 

5. Sponges. Perfectly satisfactory emergency sponges or 
swabs can be made by cutting sejuares of fourfold gauze, and 
rolling them into a ball. These can be sterilized in the same 
manner as the towels, by putting a quantity of them inside a 
towel, boiling the jmckage for a quarter of an hour, squeezing out 
the water by using the towel in which they have been boiled as 
a wringer, and using them direct from the package. 

f>. Instruments . These should be boiled for ten minutes in 
water to which common washing soda, a drachm to the pint, 
has been added. A fish-kettle makes an excellent emergency 
sterilizer. Knives should be wrapped in a piece of gauze or lint 
before being boiled, to prevent blunting. 

7. Hands . The hands of the surgeon and his assistants must 
be washed with the greatest thoroughness, using soap, hot 
water, and the sterilized nail-brush for at least five minutes, 
and the washing should include not only the hands but the 
whole forearms. If a supply of methylated spirit is available, 
the hands should be dipped in it for a couple of minutes, and 
then again rinsed in water. 

8 . PaiknCs skin . The patient’s skin must be cleansed in the 
same manner, and with the same scrupulous care, for a wide 
area around the proposed site of operation, hairy parts having 
first been shaved. It is often possible to give the patient a hot 
bath, and to clothe him in clean body-linen, whilst preparation 
is being made for the operation. 

The Ifitline method of preparing the skin is an excellent one, 
and for many emergency procedures is to be i>referred to that 
just described. A two per cent solution of iodine in rectified 
spirit is painted over the area to bo sterilized, with a large camel- 
hair brush, and allowed to dry in. This should be done, when 
possible, a couple of hours before the operation* and repeated 
immediately before beginning. It is essential that the skin 
should be dry when the application is made, otherwise much of 
the penetrating effect of the solution is lost. For such cases as 
crushed lingers and toes, and for emergency operations on the 
scalp, the method is particularly good, as a single scrubbing up 
with ether soap and water, and the application of watery 

s. & it, 22 



solutions of antiseptics cannot possibly render the skin aseptic 
under such circumstances. n 

9. Mali nr minimi. This is prepared by adding .ftcaspoonful 
of common salt to each pint of water and sterilizing hy boiling. 

If it is to be used for intravenous infusion, and has to be prepared 
hurriedly from ordinary household salt, if is who to filter if 
through a piece of sterilized gauze *#r muslin, so a * to get rid 
of any possible foreign matter. The best way is to make a eon- 
centra ted solution of known strength, say ten tea^poonfuU of * 
the salt to half a pint of wafer, so that an onuee of the strong 
solution made up to a pint with boiled water makes a salt solution 
of the right strength, or ‘normal saline \ Jt is easier in this 
manner to prepare a large quantity as required, and ubo *t h 
easier to get it of the right temperature, which* for infusion* is 
105° JP. 1 

Ji. TltKATMKNT UK Af'C'IUBSTAb WfirSIM 

In the first place, luemorrhage has iiig been temporarily amMed 
by tourniquet or pressure, all instruments, ligatures, and towels 
are to be sterilized, ami the hands of the surgeon and his assis- 
tants cleansed with precisely the same scrupulous care ns for an 
ordinary operation. The assumption that the wound h uhendy 
infected offers no excuse for carelessness in any single detail, and 
cannot be too severely condemned. The probable presence of 
micro-organisms in the wound is no excuse for the Introduction of 
others, probably of u different kind. The wound itself should be 
covered over with a piece of sterile gauze, and the skin for a 
wide area around shaved and thoroughly cleansed with soap, nail- 
brush, and an abundance of hot water* followed In ether, alcohol, 
or turpentine, all of which serve to remove grease and dirt. In 
many cases the iodine method of disinfection will be found very 
useful (p. 40). The solution must not be allowed across to the 
wound itself, on account of the necrosis which it would produce. 

After rendering the surrounding skin as clean as possible, 
the wound is to be dealt with. It should he freely irrigated 
with hot saline solution, amt any loose or badly bruised 
pieces of tissue are to be removed with scissors ami forceps. It 
is often advisfdde to pare away the bruised or lacerated skin 
edges, so as to provide a eiean-euf margin for suture. When the 
wound has been cleansed as thoroughly, and at the same time 
as gently as jmssihle, and all bleeding points have been secured, 
the skin edges should he brought together with sutures, but 
without tension. If the skin ciumot be approximated without 
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tension, or if there has been much loss of skin, the wound must 
be left open, partly dt wholly, according to the particular circum- 
stances. If much oozing is anticipated, or if the wound is deep 
or badly lacerated, drainage for a day or two is advisable. The 
best method of drainage in these cases is to insert one or two 
glass tubes, such as Kocher’s (Fig. 9), between the stitches after 
closure of the wound. Shallow clean-cut wounds need no drain- 
age, and they will usually heal by first intention, especially in 
vascular regions like the face. 

A wound should never be sutured without making a thorough 
examination to ascertain whether any deep structures have been 
injured, and to see that no foreign bodies, such as pieces of broken 
glass, remain behind. This examination must be conducted with 
the utmost cleanliness and gentleness, lest infection be carried 
into the wound or additional damage be done. In the case of 
deep penetrating wounds, and of bullet wounds, examination 
with the probe is usually to be deprecated, because of the danger 
of introducing infection. 
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Fig. 0. Kochor’s tube. 

After-treatment. Many accidental wounds heal by first inten- 
tion, or, if there has been loss of tissue rendering comi>leto 
closure impossible, they may heal partly by first intention and 
partly by granulation, without giving rise to any constitutional 
disturbance. 

When the tissues are unable to cope with the infection, either 
on account of its nature or because of some unfavourable consti- 
tutionnfreondition, both local and general symptoms will manifest 
themselves, depending upon the kind of organism present. 
Home specific organisms may have gained a foothold, such as 
those of erysipelas, tetanus, or emphysematous gangrene (see 
Chapter VI). More often suppuration will ensue, varying in 
severity and extent from a mild discharge of # pus with little 
or no constitutional disturbance, to rapidly spreading cellulitis 
and lymphangitis with symptoms of intense septic poisoning. 

The details of treatment of a suppurating wound must vary 
with its situation, hut the general principles are the same in all. 
The wound must be freely opened up by removing any stitches, 
and if necessary enlarging it or incising the tissues around. 




The freest possible drainage is essential* A deep Hound may 
be frequently irrigated with some mild flntiseptie, the most 
useful and most generally applieable form of which fs peroxide 
of hydrogen. Tn the intervals liot fomentations of boiled lint 
should be applied. When the situation of the wound renders 
immersion in a bath possible, t his form of treatment is the 
best that can be adopted. (‘arc must he exercised that the parts 
do not been me sodden, as this would retard heating, m» that, 
as soon as the ueute inflammation has sulfided mid the general 
symptoms show that septie absorption ha*- ceased, dry dre^ings 
should he substituted, At the same time, good feeding, tonic 
treatment, and plenty of fresh air are indieafed. 

< 7 . WOUNDS IN SI’KTMI, SITUATIONS 

Wounds involving speeial structures, are for the mod part dealt 
with regionally in the sueeeeding chapter*. There are two 
common and important injuries having no place elsewhere which 
will be considered here. 

(i) Dm dui* Tn.snoNs 

Uuts about the wrist are amongst the lined eommon of aeeb 
dental wounds, and require special care if the function of the 
hand is to be fully preserved. A mistake not infrequently made 
is that of putting the patient under an nmesthetie before a full 
examination has been made for injurs to tendons and nerves, 
Unless a thorough investigation is made whilst the patient is 
conscious, the gross error may easily he committed of over- 
looking a divided ulnar or median nerve, or a divided tendon. 
In order to ascertain whether a nerve has been injured, the 
movements of the lingers and thumb normally brought about by 
the short muscles of the hand must be tested and the cutaneous 
sensation carefully examined. 

In investigating the sensation of the skin two chief sources of 
possible error must be kept in mind : {a) if only rough tests 
arc employed, the retention of deep sensation tuny cause the fact 
of loss of tactile. sensat ion to be overlooked. I Jeep sensibility 
(to pressure) may remain intact even though the main nerves 
have been divided. The skin must therefore he tested by some- 
thing which gives touch and not pressure sensations, .Mich as 
a camel-hair brush or a wisp of cot tom wool, ( h ) The trunk of 
the ulnar nerve may have been divided below its dorsal branch, 
which comes off about two inches above the wrist. Escape of this 
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dorsal branch means that cutaneous sensation is retained over 
the dorsal aspect of«tho little and ring fingers, a fact which may 
give rise t*> the erroneous supposition that the whole nerve has 
escaped. 

The state of the tendons is tested by making the patient put 
the forearm muscles into action, remembering that the flexor 
sublimis acts upon the first inter phalangeal joint, and the flexor 
profundus upon the terminal interphalangeal joint. 

Treatment, For divided nerves, see p. 355. When tendons have 
been completely severed, considerable retraction usually takes 
place, so that it may be necessary to enlarge the wound for two 
or three inches or more upwards, in order to find the proximal 
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Fid. 10. Various methods of suturing a divided tendon. 


ends. The necessity for such extension of the wound can often 
bo avoided by making use of the following simple manoeuvre. 
The muscular mass is squeezed from the elbow towards the wrist, 
as if being flattened by a rolling-pin ; the retracted proximal ends 
of the^endons are thus pushed down into the wound, when they 
can be seized with forceps. 

When more than one tendon has been severed, the corresponding 
ends must be carefully identified before any stitching is begun. 
The suture may be of catgut, but silk is more generally useful, 
and a round-bodied needle is to bo preferred. The method of 
passing the stitch is important, for if it is passed as in A (Fig. 10) 
it is liable to tear out when auv strain is put upon the tendons. 
It is a simple matter to overcome this difficulty — any of the 
methods B , 0, l), or some modification of them, will effect a good 
and strong junction. 

After suture, the hand should be dressed with the fingers and 




wrist flexed of extended, a* the com* nui\ Im% to i«4u\ I hr sutured 
tendons, Massage and utoxcuietits .should W begun a* soon as 
the wound has healed. * 

[Sepsis following ujmmi the *nttuc m! .M*id»utaliv dmdnt 
tendons must be treated most cncrgctieulU with fire dtumage and 
(ho continuous horaeie hath. It K almost rcii.uu t* « la* followed 
by sloughing of tendon^ with .subsequent lo.s of tun* ti »»«. 


(ii) Vrv Ttnmvr 

The gravity of this injury depend* rhieffv upon whether thr 
air-passages have been opened into, nr a huge \e**el wounded. 
The latter complication is, owing to thr depth at who h tin* great 
vessels lie, of uncommon occurrence, and when it dors occur 
proves rapidly fat'll!. Apart from thr rarotid and jugular u^srl* 
themselves, thr injury limy *mu|\r a large In am It m tnhutary* 
from whirh fatal lucmorrhage max occur, or through which 
air may hr sucked into a vein, In iimu\ ims-h thr incision 
dors not pass deeply enough rithrr to wound a luge \essc! or to 
open into thr «it-pn*sage, tin* injury thru amounting to nothing 
more than a wound of thr soft purl* to hr treated upon general 
lines. But rvrtt in a ease where thr art ii.il wound is (mini, thr 
outlook may hr grave, owing to thr ntrulal depiction leading 
up to, or rousts pirn t upon, thr ciivuticdutieeH of thr injury ; thr 
shock, indeed, is oftrn quite disproportionate either to thr size 
of thr wound or to thr loss of hlnud, 

Thr common situations of thr drrpcr wound* arc as follows ; 

(«) Through thr thyro-hyoid membrane, opening into thr 
pharynx. 

(A) Through thr thyroid cartilage, opening into the larynx. 

(tf) Through thr crico “thyroid membrane, 

(rf) Bel ow thr larynx, into thr irnehra, * 

it) Above thr hyoid hour into thr root of thr tongue. 

Of 114 consecutive cases admitted to St, Thomas** Hospital, 
34 presented skin wounds only. Of the SO rases in which the 
incision had opened the air- passages, 41 itnotved the fhyro* 
hyoid membrane, 18 tin* thyroid cartilage, ft the erieu thvruid 
membrane, 10 this trachea, and 2 were above thr h\oid bone. 
Of the whole manlier only 30 proved fatal, showing a mortality 
of 31*5 per cent. 

The immediate dangers are ( hose of suffocation and luemorrhage, 
to which may be added the possibility of thr entrance of air 
into a wounded vein, a complication which has occasionally 
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Seen observed. If a carotid artery or the internal jugular vein 
has been opened int<?, death will speedily take place ; but not 
infrequently some branch of the external carotid is divided, 
from which a large amount of blood may be lost, and yet spon- 
taneous temporary cessation of the hemorrhage may take place. 
This points to the necessity of a thorough examination of the 
wound for injured vessels, in order that the risk of the haemorrhage 
recurring as the syncope passes off may be guarded against. 
The accident of entrance of air into veins is dealt with on p. 227. 
Suffocation may be brought about by the entrance of blood or 
vomitus into the air-passages, or by oedema of the larynx, 

The more remote dangers arc those of sepsis, including secondary 
haemorrhage, septic broncho-pneumonia, and cellulitis of the neck 
which may extend into the mediastinum. Septic pneumonia 
results either from the inhalation of blood and? vomitus imme- 
diately after the injury, from the subsequent inhalation of septic 
material from the wound, or from inability of the patient to keep 
particles of food and mucus out of the larynx on account of loss 
of sensation from injury to the superior laryngeal nerve. 

Treatment . Preparations for operation must be made imme- 
diately. In the meanwhile the shock must be treated ener- 
getically (Chapter I), and in all probability intravenous saline 
infusion will bo required. The surgeon must be prepared to deal 
with the recurrent haemorrhage which these measures are apt to 
bring about. 

If dyspnoea is a prominent symptom, tracheotomy should be 
performed as a preliminary measure. Indeed in most cases in 
which the air-passages have been wounded it is best to open 
the trachea and to keep in a tube for a few days. Sometimes 
the wound itself, when situated below the larynx, affords a con- 
venient opening for the introduction of the tracheotomy tube, 
and should then bo taken advantage of. It is advisable to plug 
the trachea above the tube, so as to prevent the entrance of 
blood or other material during the manipulations of the wound. 

The wound must next be opened up, enlarged if necessary, and 
thoroughly cleansed. The unavoidable disturbance will often 
restart the haemorrhage, and this has the advantage of enabling 
the bleeding points to be identified and securely ligatured. When 
the wound has been cleansed and all bleeding and oozing stopped, 
the opening into the air-passage, unless deliberately used for 
a tracheotomy tube as suggested above, must be securely closed 
with fine silk or catgut stitches, taking care that the needle does 
not pass through the mucous membrane. It sometimes happens 
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tlmt a r-iilvifitHl 1 1*> roitl !»;*^ 1 «* Im* < i*s«lt with, in u l»t«*li ra>e 
it may bo nm^snry to ii-i* a drill for tty* inliodnetiun of tin* 
sutures, Any divided nniM*le* me then to he dt^uu loo-ely 
together with silk or entguf Mil tires, an* t tin* wound poked with 
gauze. If tin* skin meision i* very large, it i»m\ he pnh.dh ehoed. 
It is most important that tto part #»f tin* wound eseept theaetuul 
opening into the* airpa*Mge should be elnsed ton xeeuieK, |e*t 
emphysema and spreading suppurnt ion diniiid follow. If tin* »»*•!«• 
phagus has heen wounds! it mint heehoed ,n *e< a reU a^po-dhle, 
anti a drainage lulu* h*ft in t lit* wound reaehing down to it . 

AfUMnalmmL Tin* patient mint bo put li.uk to hod and 
kept warm with blankets and hot bottle*. He should be propped 
up almost in a sitting position, the head being tle\ed and Mip- 
ported with sanddmgs. The head of the bed should be ptoteeted 
with a tent, in ^hieh the air is kept moist h\ mean* of a -team 
kettle. He must, for the JirM lew da\% he the -ole t ore of a mir*e, 
and afterwards must be eontinualh watehed h\ an attendant to 
guard against any further attempt at suicide t ee p tup, The 
feeding is a matter of importanee, and often of onto dilbtuhv 
If the eut lms passed above the h\oid hone, wallowing Hut he 
impossible ; and if ihephannv ha* heen opened, food m.iv , on 
attempting to swallow , pass out through the wound. Moriuwi» 
when the superior laryngeal nerve 1ms heen damaged tn a wound 
of the thyro-hyoid membrane, the ei»imu*aie*t dtiiation of « tit 
throat, there will he no ta rvnuen I reflex to keep paitiele* of food mu t 
of the imehea. Most eases, therefore, require Hildaml feeding. 



CHAPTER V 

ACUTE INFECTIVE DISEASES 


I. GENERALIZED PYOGENIC INFECTIONS 

Tirw term scpficwmia is used to designate any condition in 
which the blood is invaded by bacteria, and the term bmtemmia 
is synonymous with it. 

(a) Nepticmnia with an obvious site of local infection . Septi- 
cemia may develop in the presence of an obvious seat of local 
infection such as a septic wound, carbuncle, gonorrhoea, or an 
infected uterus after labour. Toxins arc generated by the 
bacteria, and owing to the number that may •grow under the 
favourable conditions presented by the blood, which as regards 
its temperature and quantity affords a favourable medium for 
bacterial growth, the constitutional symptoms are often extremely 
severe, and a fatal result is not uncommon. 

In a local infection without microbic invasion of the blood the 
amount of toxin is necessarily much smaller and the general 
symptoms are less severe. 

Sj/w plows. The onset is usually signalized by a chill or a 
definite rigor. The temperature rises and often shows marked 
remissions. The patient rapidly becomes very ill with extreme 
proslrat ion, dry longue, rapid pulse, diarrhoea, and often insomnia 
and delirium. The skin may be slightly jaundiced and petechial 
luernorrhages are not uncommon. Occasionally the disease runs 
a more chronic course. 

(b) S Wptiewmiu without an obvious site of local infection . The 
commonest pathogenic organisms giving rise to this condition are 
tin* streptococcus pyogenes, the staphylococcus aureus, and the 
pneumococcus. The gonococcus occasionally gives rise to a 
general scplicicmia, and some other affections, such as enteric 
fever, are in reality scplhwmius, for the typhoid bacillus can be 
found in the blood in tin* earlier stages of the disease. 

The symptoms arc practically the same as those just described, 
but ordinary examination may fail to reveal tlib existence of a 
primary focus of disease capable of accounting for the condition. 

(r) Pipnnia. In pysentia organisms capable of giving rise to 
suppuration are distributed by the blood-stream and arrested in 
various regions, when* they cause inflammation or suppuration. 
A fragment of clot from a thrombosed vein may act as a 



passive* carrier of the haeferia, or there may I*** a ufi*n**rii I microhm 
invasion of the* Monel (septieo py.emiu), 'The oigoni-m* tmM 
commonly met villi an* tin* strop! oeoeei and I hr *4.rphy loeoeei, 
hut tin* pneumococcus, gonococci*-, lut illu^ roll, iu<dht^ ty pho-ms 
and bacillus influenza* arc uecaMohully found in cum-* of py.emiu. 
These form a symptom complex which depend-* 
upon the* existence of some primary infected organ or tUuie and 
on tin* development of embolic inflammation, Thorn may nr 
may not be a genend miemhie invasion of the hlood in addition, 
The symptoms must obviously vary and depend upon four factor*; 

(1) The fund ion and importance of t In* legion primarily affected. 

(2) The nature* of the pathogenic nrgaui*m. (Itf Tim function 
and importance* of tin* regions or organ* I la* -ate* of embolic 
infarctions, (4) The* presence or alienee of -a pt *c;emi** symptoms 
from mierobie illusion of the* Mood, 

Thus malignant ewhicurditis may gi\e rbr to iitfuri tioti of the 
kidneys with mud pain, iaematmit. and aippurution ; intestinal 
ulceration in suppurative pylephlebitis osteomyelitis to pul* 
numnry abscess, empyema, or pericarditis, 

Generally speaking a sepfie foeiH give the to metu-futie phe- 
nomena in the region through which xenon « outflow first 
passes; this rule holds generally hut not absolutely , fur iiMunce 
bacteria derived from an osteomyelitis may pa-** thouigh the 
pulmonary capillaries and settle somewhere in tin* sy sleuth* 
circulation, l-lecmtiveendis'urditis may he a primary fo* uh, and 
give rise to secondary metastases, hut may itself he a secondary 
pyaimie infect ion, and stihseijyieiiily act as a second primary hums. 

DiagnoHiH, Many of the important factors in the diagnosis of 
scpiiciemm ami pyiemia an* included in the above remarks. The 
presence of a primary hunts of infection is the most reliable guide. 
Cultures taken from such a focus will often disclose the particular 
variety of pathogenic organism present, hut theevsential**'gamsiu 
may he lost night of owing to the secondary growth of other 
organisms. In doubtful eases, and in tho^e presenting no 
obvious primary hams, a blood culture should he untile, and if 
any pathogenic organism be detected it may be safely regarded 
as the cause of the septinemia or pyu*min. 

Technique, of }Timul*ntlturv. About 5 e.r. of blood are required. 
The skin over the front of the elbow should be thoroughly washed 
with soap and water and subsequently with ether. 

A glass syringe should Ik* thoroughly hoitod in about Si nz, of 
v f aier containing 8 grains of sodium citrate. This drug umv he 
conveniently kept in tablet form. About \ e.e. of the fluid is 
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drawn into the syringe for the purpose of delaying dotting, A 
bandage is tied romxKhe upper arm to render the veins pro- 
minent, and4he needle of the syringe is thrust into any convenient 
vein with its point directed towards the patient’s hand* The 
syringe is then filled with blood, which should be expressed 
directly from the syringe into several broth tubes and taken to 
a pathological laboratory. If it is necessary to forward them 
by post, gelatin tubes should be used ; the gelatin is melted, 
inoculated with the blood, allowed to solidify, and then posted. 

Treatment . In the treatment of septicaemia and pyaemia the 
first essential is the thorough surgical treatment of any accessible 
primary focus of disease and of any embolic abscess. In pyaemia 
the source of the septic thrombi must be dealt with radically, so 
as to prevent the entrance of any further supply into the circula- 
tion. Generally speaking, amputation is essential tn the case of a 
limb in the presence, for instance, of a septic compound fracture 
or an acute primary osteomyelitis ; when this is impracticable 
ligation of the main vein on the cardiac side of the primary lesion 
is indicated (see lateral sinus pyaemia, Chapter XXI). But in the 
absence of any obvious primary focus, or when it is inaccessible 
as in the case of malignant endocarditis, the best method of treat- 
ment is the use of the appropriate antitoxic serum or vaccine, or 
of both, after the determination of the specific micro-organism. 

Having determined by bacteriological cultures the nature of 
the organism, a full dose of the related scrum should bo given 
pending the preparation of an autogenous vaccine from the 
patient’s blood. As soon as this has been done the vaccine treat- 
ment should be commenced. If the blood-culture yields a negative 
result, the use of stock vaccines or sera is permissible ; it is well 
in such eases to use a multivalent serum. 

The question of dosage is a difficult one. R. W. Allen recom- 
mends giving a minimal close (at the top of an oscillation in the 
temperature) of ten million cither of staphylococcus aureus, 
streptococcus, or pneumococcus, whichever is indicated. If the 
pulse and temperature show no improvement at thcend of twenty- 
four hours, a close of double the size should be administered, and 
again doubled after a second period of twenty-four hours if no 
improvement occurs. 

The general, as apart from the specific, treatment is not unim- 
portant. Cardiac, pulmonary, and renal complications are 
common in eases of acute septic poisoning. These are to be 
guarded against as far as possible, and treated on general sympto- 
matic principles when they do occur. 



The const it utional *) nipt one common to t lit* blowing t*on« 
ditions arc those of tosjemia or septic intosi* at ion, as «!i^t 
from the? foregoing conditions of septicemia ; they naturally 
vary with the severity and ehaiaeter of the lueai infection, and 
subside 1 directly absorption from the ior.il foetid erases, Hut 
even an apparently trivial infection maj, under unhnourahie 
conditions, give rise to a true sept ieaauia. 

I. A nth Af**n*H. 

It need hardly be said that all ub*ees*e% wherever they occur, 
require early incision. Some ahM-e^es in special regions are 
dealt with in other chapters; other* will be mentioned indi- 
vidually in tlu« following paragraphs, it K onh necessary here 
to mention a few points in connexion w it h ah'*eos*CN in genera!, 

A common fault in their treatment is too smalt an incision. 
No abscess is properly opened unless at !e,t*f one linger can be 
introduced into its cavity, nor properly drained h\ a tube of less 
diameter than that of the little linger. In Mimt situations these 
conditions are capable of fulfilment : in a fen the) nie not, and it 
is in these circumstances that troublesome sinuses are apt tuncciir. 

Regard must be hud to the anatomical position of the abscess, 
and the incision so planned as to avoid tiene*, ve^eK, and 
other structures. In most eases the circuited, ittec* an* Mich as 
to allow of a very free opening, but in others, Mich as deeply 
situated collections of pus in the neck, axilla, and popliteal space, 
the anatomical relations render a free iueixiou impossible, lit 
such circumstances the classical method of Hilton has to be 
employed, which is as follows ; ait incision of reasonable length 
is made through the skin and deep fascia, ami a pair of sinus 
forceps is then gently insinuated into the tissues until Ijte pus is 
reached. The blades are then separated so as to enlarge their 
track by stretching and displacing the important structures. If 
possible, the finger should be thrust along the truck, so as to 
enlarge it nt ill further and to break down any septa within 
the abscess should the cavity be a loculated one, and also to 
allow a drainage tula? of reasonable size to be introduced. The 
tube must not be retained too long in the wound, as it may itself 
produce a sinus and delay healing. 

With regard to the kind of drain used, it may be said at once 
that strips of gauze, bundles of horsehair, ami tubes of small 
calibre usually act, not as drains but as corks, and are worse than 
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useless. The common rubber tube, provided that its lumen In 
large enough, in the bfest form of drain, and even that requires 
clearing frotfl time to time of the thick coagulated pus which 
tends to choke it. A good plan is to place a fine wick of gausw 
down the middle of the tube ; the changing of the wick from time 
to time will keep the lumen clear. 

Abscess in, Special Situation.# 

(a) Tonsillar abscess (quinsy). Few local suppurations cause 
more pain, discomfort, and severe constitutional symptoms than 
abscess in or around the tonsil. 

Swallowing may be so interfered 
with as to necessitate artificial 
feeding, whilst in some cases 
serious dyspnoea occurs. If 
neglected, the pus may make its 
way into the cellular tissue of 
the nock rather than burst 
into the mouth. Early incision 
is therefore imperative, and the 
relief afforded is most gratifying. 

Operation. The mucous mem- 
bra no should first be painted 
with eooaine, or, better, novo- 
caine and adrenalin. A narrow 
knife, with its blade so protected 
by winding strapping around 
it that only a third of an inch projects, is then taken* and, the 
mouth being held open with a gag, is plunged into the most 
prominent part of the inflamed tonsil, ami made to cut down- 
wards md inwards (Fig. II). ft has been recommended that 
the incision should bisect an imaginary line drawn from the base 
of the uvula to tin* last molar tooth. Jn tin we cases where the 
anterior faucial pillar is spread out over the tonsil, the incision 
necessarily passes tli rough that structure. If pus does not at 
once escape, a pair of sinus forceps should be passed into tho 
incision and gently mo\ed about until the pus*is found. The 
patient should be sitting up during the operation, ready to eject 
the pus as soon as it appears in the mouth. 

'Hie after-treatment is mainly symptomatic. An antiseptic 
gargle must be used frequently, and hot fomentations to the neck 
will be found to afford much comfort. 



Fiu. 11. Incision for tonsillar 



(h) Ahrtthtr rrfotww. A narrow guarded knife or tenotome is 
used , ntici the patient should he faring a good light. The 

knife should always he earned toward* the jaw , and Hot outwards 
towards the cheek In tin* ease of the lower jaw it is possible, 
by cutting too deeply, to wound the faeial artery, tin* situation 
of which, as it. winds over the body of the jaw jiM in front of the 
masse! er muscle, should he borne in mind. 

Apart from sueh an accident the bleedim*, although free, need 
cause no alarm; it will soon mee if tin* mouth h well ringed 
with water as hot as the patient ean bear; oiiU oreadoiuHv is 
it necessary to resort to pluLUfing. 

(c) lMrophnnjwjvn! i/Ww, With the ehrouie form whieb is 
almost invariably due to tubereulou* di-ease of the upper cervical 
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vertebra* we are not hen* concerned, though it sometimes presents 
itself as an emergency condition by giving rise to dyspmeu, It 
may become acute from secondary infection with pjogenir 
organisms. Tin* acute variety is caused either by direct pyo- 
genic infection of the prevertebral cellular tissue from injury 
sustained from pointed objects like tislehnnes, or froth septic 
infection of the post -pharyngeal lymplmtie glands in eltildren. 
Dyspmeu may he tin* first symptom, and without a hi*torv ami 
a digital examination it may he mistaken for diphtheria {set* p. MM). 
On examiiiing the posterior wall of the phannx with the linger, 
a soft* swelling can he felt, bulging into the pharyngeal cavitv . 

TrmlmmU The child should he laid upon its back, with the 
head thrown well hack over the end of tin; table. 'Hie mouth is 
held open with a gag, and an incision made through the post- 
pharyngeal wall into the abscess, the Knife being guided will* the 
left forefinger (Fig. 12). Mounted swabs should he iti readiness to 
mop up the pus as it escapes. Tin* throat should afterwards be 
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syringed frequently with some mild antiseptic fluid, such as 1 in 
80 carbolic. • 

An alterwffcivc operation is that of evacuating the pus through an 
incision in the neck, just behind the stormi-mastoid. The skin and 
deep fascia are incised, and the abscess entered with a pair of sinus 
forceps. The advantage of this route is that there is no risk of septic 
pneumonia from inhalation ; the disadvantages are that it is more 
difficult, and that there is danger of a spreading deep cellulitis of the 
neck. Wo do not recommend 
this method in the acute eases, 

(d) Palmar abmiw. A deep 
abscess of the palm can be 
opened without < iangcr of i n j u ry 
either to tendon sheaths (Fig. 

13), nerves, or arteries, if the 
incision is made over the long 
axis of the second, third, or 
fourth metacarpal bone, and 
extends only from the level of 
the head of the metacarpal 
bone to the level of the ab- 
ducted thumb. 

(c) Mammary abwess. Early 
cases are often amenable to 
treatment by Bier’s cups (see 
p. 73), in which ease the in- 
cision may be quite small. In 
a neglected case free incisions 
should be made, radiating from 
the nipple towards the peri- 
phery. In an abscess of any 
consider ble size there an* usu- 
ally a large number of loculi separat ed from one another by fibrous 
bands. These require, breaking down thoroughly with the finger, 
whieh should be freely sw epl t hroughout t he cavity in all directions. 

As these abscesses commonly occur in the hetaiing and therefore 
vascular breast-, the bleeding is often very free, m that it is 
necessary to plug the cavity firmly with gauze, tvhich should bo 
replaced by tubes after some twenty-four hours. In tho worst 
cases the whole breast, is riddled with loculi of pus rendering 
proper drainage difficult or impossible, so that troublesome and 
persistent sinuses form. It is sometimes good treatment to ampu- 
tate such a breast , as serious constitutional symptoms occasionally 



Kuj. IS. Arnintfoiiwnt of synovial 
Hheat hs» 



attend pn>]onged suppuration, whit >t the irJuiid could never again 
he functional and might later become the ^eaf of carcinoma. 

(/) IwhiorvvUd abw'rsn. It. should ho realized # that thesis 
abscesses, if allowed to hurst spontaneously or imperfectly 
opened, are a fruitful source of fistula. Thcx should therefore 
he opened early and freely by one or more ita idous radiating 
from the anus into the ischioreetai fowt. This rli -position of the 
incisions need not he strictly adhered to, a-* it is Mmieliiuc* best 
to make them in a vertical direction as the patient lies in flu* 
lithotomy position. Their length and number mud he -ueh as 
to ensure the absence of pocketing, ami this is determined by 
inserting the finger so as to ascertain the limit * of the alocess 
cavity. The after-treatment consists of a daily hipbath for 
half an hour or more, followed by careful plaguing. Tin* should 
be given immedihtcly after the morning evacuation of the bowels, 


± CttfHliti# 

Diffuse cellulitis, w lawyer if occurs, requires each and free 
incision, for the local and constitutional effects in a neglected 
case may rapidly attain serious proportions, The dingnod* 
is usually simple, the only conditions at all libel, \ to be confused 
with it being cutaneous erysipelas and, particularly in the e;me of 
the leg, acute periostitis. As regard** the former, the main points 
of difference are that in erysipelas the eniedituiinuul symptoms 
are more severe at the outset, the temperature rising rapidly to 
loir or 104“ h\ ; the skin it self rat her than the subcutaneous tissue 
is (edematous and tense; the redness is bright and uniform, 
often presenting a definite margin, and the smooth shiny surface 
almost always presents a number of xedelrs or blebs of \ (trying 
size. lit a child with a brawny redness oxer the tibia it is not 
always easy to say whether the inflammatory exudute*U sub- 
<urtutH»ous nr subperiosteal, In the former case the constitutional 
symptoms are not usually so seven*, the onset u more gradual, 
and there is generally some, recognizable focus of infection. 

Treatment. Incisions must be made into the inti It rated sub- 
cutaneous tissues without waiting for the appearance of pus as 
a recognizable collection, and tin* incisions must be of adequate 
extent, if the area involved is extensive, it. is a good plan in 
make a number of parallel incisions, each two or three inches 
in length, leaving bridges of undivided skin between them. The 
bleeding is often very free, so that the wounds may require plug- 
ging with gauze strips for the first dressing. After twelve hours 
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3r so the plugs can be removed and left out altogether. Tubes are 
rarely of any use unless the cellulitis has invaded the deeper and 
intermuscular planes ; the gaping of the incisions ensures proper 
drainage. The after-treatment consists in the frequent applica- 
tion of large hot fomentations and appropriate constitutional 
treatment. If the part involved is a limb, the continuous bath 
is an excellent form of treatment, relieving pain, ensuring con- 
tinuous drainage and preventing absorption. In these cases the 
employment of Bier’s hypersemie treatment is not to be recom- 
mended on account of the tendency for the skin to slough. 


Cellulitis in Special Regions 

(i) Cellulitis of the tongue . This may be due to a punctured 
wound of the tongue by such an object as a fish-bone, or may 
accompany an ulcerative stomatitis, or be consequent upon 
necrosis of the mandible. The tongue may become swollen to an 
enormous size and project from the mouth. Dyspnoea may be 
urgent, and the constitutional symptoms are of a severe type. 
The treatment consists in making incisions both into the tongue 
in its long axis, and also in the middle line below the chin so as 
to drain the deeper intermuscular planes of the organ. Hot 
fomentations round the jaw, and frequent spraying of the mouth 
with an antiseptic mouth- wash, are required afterwards. 

(ii) Orbital cellulitis. See Chapter XXII. 

(iii) Cellulitis of the neck. Ludwig’s angina is, strictly speaking, 
an acute diffuse cellulitis, accompanied by great oedema, com- 
mencing in the submaxillary region and affecting the tongue and 
floor of mouth. The disease most commonly follows periostitis 
arising in connexion with dental disease. The term, however, 
is often used to include any case of acute diffuse cellulitis of 
the neck marked by extreme oedema, whether commencing in 
the submaxillary region or not. In the course of any such case 
of cellulitis, urgent dyspnoea is apt to come on at any moment, 
and is not infrequently brought on by the administration of 
an anaesthetic for the purpose of making incisions. A general 
aiuesthotic is therefore to be avoided ; should it be absolutely 
necessary chloroform is to be preferred. 

It is most important to avoid tracheotomy in such cases, because 
it is almost certain that septic material will bo inhaled, causing 
an ‘aspiration pneumonia’ which will probably prove fatal. 

Free incisions (Fig. 14) must bo made into the brawny indurated 
tissue, and hot lotion dressings, frequently changed, should be 

S, & K. F 
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employed afterwards. The laryngeal inflammation may suit* 
side rapidly, but the patient should be carefully watched, and 
if the stridor increases tracheotomy must be performed, despite 
the risk of septic pneumonia 



0*'ig. M. Inmiims for ^iOint\iHnry evll»ihti*+ 

(iv) Pelvfocdluliti*. Most frequent as the refill of pied-partum 
infection, it also occurs from mi nun extra vast! ion, injuries of 
the rectum, and infective periostitis of the pel\ ie hones, The imr-t 
profound symptoms of septic intoxication and of septie.emia 
occur in tin* acute, eases, and unless prompt relief is given, u 
fatal termination is probable* 

Diaynom. Hevero febrile symptoms not otherwise accounted 
for in u patient suffering from one of the above-meat ioned causes, 
together with local pain and possibly tedcnm of the legs, are 
highly suggestive* of pelvic cellulitis. Vaginal nr mdal examina- 
tion may reveal a fixed swelling in the pel\ is ; abdominal palpa- 
tion may reveal the presence of a diffuse mass above Ifuii part's 
ligament, on one or both sides. Such pelvic sweliinus cannot of 
course be distinguished by examination alone from infra -peri- 
toneal abscesses in the same situations amt of similar origin, 

Trvulmcnt. When a definite mass can be felt it must be 
Incised at the point where it is most accessible, having regard for 
its amttomieuf situation, When above Pouparls ligament, an 
incision is made through feheabdominal wall parallel with KouparKs 
ligament; tlm peritoneum is pushed aside, ami the pus reached 
by cautious digital exploration. The position of the inguinal 
canal and deep epigastric artery must be borne in mind so 
that they may bo avoided. When the mass presents itself in the 
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^mid-line above the pubes, as it may do after injury to, or supra- 
pubic puncture of, ttffe bladder, the incision is made vertically in 
the mid-liifb so as to pass between the recti muscles. In certain 
puerperal cases the pus is reached most conveniently through a 
vaginal incision. General symptomatic treatment is also called 
for. The bowels must be kept freely open, and hot fomentations 
and hot antiseptic vaginal douches will be found to give relief. 
The question of specific vaccine treatment must also be considered 
(see p. 59). 

3. Acute lymphangitis 

This is readily recognized by the presence of red streaks passing 
up the limb from some superficial septic focus to the enlarged 
tender lymphatic glands. There is usually a good deal of oedema 
in the neighbourhood of these inflamed lymphatic vessels, and 
indeed the condition readily passes into a diffuse cellulitis. The 
treatment consists of disinfection of the primary focus ; the 
application of fomentations ; and the incision of any glandular 
abscesses or subcutaneous collections of pus which may appear. 

4. ‘ Post-mortem * wounds 

Wounds of the fingers made in the course of a post-mortem 
examination or a septic operation are a source of great anxiety 
to medical men. Fortunately the majority are attended by no 
ill effects, but they may be followed by the most disastrous 
consequences. The worst cases develop septicaemia in the course 
of only a few hours ; others cause a rapidly-spreading cellulitis ; 
others again lymphangitis, axillary abscess, and whitlow. 

Naturally, no one with an abrasion of the skin would know- 
ingly expose himself to the chance of infection, and the use of 
rubber gloves greatly diminishes the risks of accidental wounds. 
Directly such a wound has been received, the hands must be 
thoroughly washed with ether soap and an abundance of hot 
water, bleeding should be encouraged, and suction should be 
employed ; after which the wound may bo treated with a drop 
or two of pure carbolic acid. The graver complications that may 
follow are treated of elsewhere (see (Septicaemia, p. 57)* 

5. Thrombo-'phlehitis 

This occurs in two distinct clinical forms, infective and non- 
infeetive. The latter is dealt with at p. 224. Infective or 
suppurative thrombo-phlebitis is seen in connexion with septic 
compound fractures, acute bone disease, carbuncle, puerperal 
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sepsis, and mastoid disease. TIi#* treatment i* that <4 pya*mm 
(p. 09)* in arldit ion to measure* Mich a^ inci^on of l< m««! septic fori 
and ligation of tin* main vein on tin* cardiac .-ide * 

ti. 1 'mintin'!* 

This is a form of gangrene due to t hr art it *n oi t ho pv ogonic rorri 
upon the* skin and underlying structure* in situation* where tin* 
tissues are dense and the blood -supply prw*r, hiabetrs or renal 
disease may he contributing factor*, m» that tin* urine should 
always he e\aniim*d in these eases Mat the gheo*uiit which i* 
not infrequently present, may he only s> mpfomaf ie and transitory, 

A enrirunele is attended with nmeh pain, and often with a degree 
of constitutional disturhnnee apparently out of proportion to 
the size of the lesion. It must never he regarded a* a trivial 
matter, for pyiemia and septie.emia <#rn*innnliy occur even in 
the apparently healthy and from quite a small carbuncle. In the 
obese, alcoholic, and diahetie the danger** are great h increased, 

TrtatmvL In the early stage* there i* no treatment which 
gives better results than Bier's Mietiou hyperamta {*ee p, 7a), 
The good effect of this nipping is inn-rased by making a uttmher 
of small puncl tires into the ini lamed tissue* with a *harppoin!ed 
tenotome. At the same time an inundation may he given of 
a stoek vaeeineof staphylococcus aureti* peieiing the preparation 
of an autogenous vaeeine 

in an ndvaneed ease free incisions are necessity, followed hy 
hot fomentations, and in these eases ni*n vaeeine treatment 
gives good result*. The slough must hr allowed to separate 
naturally, and on no aeeotmf is the eurefte to he u*ed, 

7 , fitnttjnn * 

A well-marked ease of dry senile gangrene ran scarcely he called 
an emergency, lmt in its early stage the course of th** disease 
depends very tmieh upon the prompt adoption of the correct 
line of treatment. All forms of moist gangrene, and especially 
those due to specific micro-organisms, constitute very pressing 
emergencies. The various forms will he hrielly considered. 

(i) AVa//e tjun<jmn\ Follow ing exposure ti* cold, orsome injury 
or trivial infection calling fora supply of hlood winch the diseased 
arteries are unable to supply, senile gangrene is commonly of the 
dry variety, eausing little constitutional disturbance beyond that 
occasioned hy pain, sleeplessness, and anxiety. The question of * 
operative treatment must he discussed, hut it need only he said 
here that if amputation is decided upon, it is useless to operate 



ACUTE INFECTIVE DISEASES 


69 


anywhere below the knee, because the gangrene is sure to return 
in the stump. The Speration of choice is a circular amputation 
immediately above the femoral condyles. We are more concerned 
with the immediate treatment of threatened gangrene when the 
toes are cold, reddish blue, and mottled. At this stage, gangrene 
may be averted, or at least its extent curtailed by appropriate 
treatment. The patient must be put to bed, and the foot kept 
warm by being enveloped in dry cotton-wool, after being well 
covered with dry boracic powder. In fact, warmth and dryness arc 
the two essentials. Stimulants and a good nourishing diet are to bo 
recommended, and pain and sleeplessness arc to be met with opium. 

(ii) Embolic gangrene is of sudden onset accompanied by pain 
and soon followed by numbness, pallor, and coldness in the 
affected limb, most commonly the leg. Some cardiac affection 
is usually present and is the source of the embolus. The subse 
quent course is that of a moist or a dry gangrene, commencing 
in the toes and rapidly spreading up the leg. If moist, as is 
usually the case, the patient suffers from the toxaemia of septic 
absorption, and glycosuria may appear ; in these cases amputa 
turn close to the site of the embolus is usually to be recommended 
at once, without waiting for a lino of demarcation. If the 
gangrene is dry it is sometimes advisable to wait for the appear- 
ance of a lino of demarcation, and then to amputate through 
healthy tissue above i(-. In all these canon, however, the patient’s 
general condition must bo made the deciding factor, 

(iii) Thrombotic gangrene from arterial thrombosis in the acute 
fevers (typhoid, measles, pneumonia) is of a similar character, 
and is to be treated on the same lines. 

(iv) Diabetic gangrene , This usually takes the form of a rapidly 
advancing moist gangrene with profound toxaemia, and the 
prognosis is extremely grave. Early amputation through healthy 
tissue well above the advancing gangrene offers almost the only 
prospect of recovery. These cases are peculiarly suitable for 
spinal anaesthesia, as the administration of a general anaesthetic 
is prone to determine the onset of diabetic coma. 

(v) Frost-bite. Occasionally dry when affecting the nose, 
fingers, and ears, frost-bite of the foot more frequently assumes 
the form of a somewhat rapidly advancing moist gangrene. 
In the early stage the affected part is swollen, cold, bluish-red, 
and although numb is nevertheless very painful. A too vigor- 
ous application of warmth at this stages may determine the 
onset of gangrene, which might otherwise be prevented. When 
actual moist gangrene is present, it is necessary to ampu- 
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tali* at unco ; Out in slighter ease* tin* parts may In* kept On ami 
warm, and amputation resorted to nnh alter the limit of tin* 
gangrene ran hr seen from theappenranre of a line of dfhnu rent ion. 
The* advantage of thus waiting is that tin* amputation m*i*d not 
In* dona mo high up as it otherwise would have to ho 
(vi) Acutr f'ijintttfintj tnnnwitw (ft* win n* , Son p, SO 

*S, Su pp unit In T< nnstftturifi* 

Suppuration in a tom ton sheath derm* it- t loot unpmhtttu 
from tin* liability to sloughing of tin* emit. lined tendon, and Inntt 
tin* possibility of invasion of tin* adjutant joint. Prompt art ton 
will often proven! these eomplieufious 
The pus of a .whitlow may In* situated either in tin* Milieu* 
burnous tissue, beneath the periosteum, or within the tendon 
sheath. The lirfit two re* ju ire tin speeinl description, rvrpt In 
point out that the tendon sheaths of flu* tinkers fermitmteaf the 
bases of the last phalanges and that ineisioiis over the terminal 
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phalanges may be made boldly down to tin* bone without fear of 
wounding them/ 

It is not always easy to deride whether the pus of a whitlow* 
which involves more than the terminal phalanx is within the 
synovial sheat h or outside it . This is esperially t he ease w hen t he 
perithewd inflammation is aeeompanied by an effusion uf serous 
fluid into the tendon sheath, if such a thecal swelling is due to 
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pus, immediate incision offers the only prospect of saving the ten- 
don ; if not, then arf incision through infected tissues is almost 
certain to iiftect the synovial membrane. In any such case of doubt 
it is best to incise down to, but not into, the sheath, and, applying 
hot fomentations, to watch carefully the course of events during 
the. next twelve hours or so. If no improvement has occurred by 
that time, the probability is that there is puM within the sheath, 
which must then be opened and drained. The usual arrangement 
of the tendon sheaths of the hand is shown in Fig. 13. 

After- treatment. The hand should bo immersed in a boracie 
bath for several hours a day, and hot fomentations applied in the 
intervals. The patient should bo encouraged to begin moving 
the fingers at once, in order to prevent stiffness as far as possible. 
As recovery proceeds the movements, both active and passive, 
should become more frequent and more extensive. If healing is 
delayed, and the movements are greatly impaired, the probability 
is that the tendon has sloughed and will require removal. 

Bier’s treatment (p. 73) can often bo employed for these cases 
(Fig. 15) and is often followed by the most gratifying results. 

1). Acute bone disease 

Acute infective disease of bone is one of the most urgent of 
local suppurative affections. Unless subjected to early and free 
incision, the consequences may be disastrous, both locally and 
constitutionally ; the rapid spread of the disease involves extern 
si vo necrosis of bone and destruction of neighbouring joints, 
whilst pywmia and septicemia are very likely to supervene. The 
disease manifests itself in various ways, and is consequently 
known by a variety of names, such as acute infective periostitis, 
epiphysitis, and osteomyelitis, according to the part of a bone 
first aiftioted ; more generally it is spoken of as acute necrosis. 

Diagnosis. The disease commonly occurs in children and more 
particularly in unhealthy children. It is perhaps most often seen 
as a sequela of measles and scarlet fever. 

When it takes the form of an acute epiphysitis it may bo 
mistaken for acute rheumatism (see p. 161) on account of the 
concomitant effusion into the neighbouring joint. When the 
shaft of a superficial bone like the tibia, which is one of the com- 
monest sites, is affected the disease may be mistaken for cellulitis 
or erysipelas. In cellulitis there is usually some septic focus 
from which the spreading iuilammation lias originated ; the 
redness and tjedoma arc less regularly distributed ; the tenderness 
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is not so acute ; ml streaks indicating I\ tn plumuit w a 10 i etiiargeif 
superficial lymphatic glands may la* felt* tin* patient does 
not become no rapidly ami acutely ill. Si ill, it if sometimes 
very difficult to arriv** at a diagnosis, awl thou exploratory 
incision must hr undertaken. Kr\ should hr readih dis- 
tinguished hy its peculiar lural appearance^. {p, 7tfh At \ imrs 
acute necrosis affects isolated patches of hone, deeply situated, 
so that the diagnosis muv la* a matter of dilhctdfv, Thus we 
have seen the ischial spine atferted, giving ris* to a anal) deeph 
situated abscess u ills little h* guide tin* diagnosis. except indefinite 
.swelling of the buttock, with pain and seven* constitutional 
symptoms. The skull unit vertebra* are also creadonal seats of 
the disease. 

An uueommoii condition which i»ta> he difficult to dMinguMt 
from aeute necrosis is the subperiosteal h.eniorfhagr which occurs 
in ehildreu with seurvy riekeK 'Hie onset i* abrupt with pain 
and fever, the swelling over the hour is Mmil.tr, and an epiph>>is 
may he separated from tin* shall Hie iam»e of temperature, 
however, is not so high in tlie-eease* ; milieu of the skin e. dight 
or absent ; and uther evidences of seim> riekeK nich as Mib 
eutfUHKMiH luemorrhages and a history of other spontaneous 
haemorrhages may he present to indicate the dtaguoM«, 

Tmtimvut, There should he no hesitation in operating at the 
earliest possible moment, m» as to provide lor and etheient 
drainage. Hie incision should he plum! over the legion of 
greatest swelling* ami* in the ca c of a upettieiat bone, should 
pass at once down to the bone in ofhet situations* a* for 
example the dorsum ilii, it is neeewrv to plan the incision so 
as to divide the intervening muscles in the direct inti of their 
fibres, anti to avoid nerves ami impoifant vessels, Hie mnc of 
the incision should always b(* large enough to provide ample 
drainage and to avoid poeketing. When ■the hone is 'deeply 
placed, large drainage tubes must be used* but for a sujierfieiul 
bone like the tibia* there is no need to employ tulte* at all ; 
the incision, which gapes widely, should be packed with strips 
of giiusw*. A culture from the pur should always In* taken at the 
time of operation, because, should py.emic complications occur, 
a knowledge of tfie bacteriology might be of the greatest use. 

When the <1 incased bone is situated in the near neighbour- 
hood of a joint, and the joint itself is not involved, great care 
must be taken that the incision does not open into tin* synovial 
cavity. 

, The question often arises as to whether it is nm*ssary to njieu 
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into the medullary cavity of the shaft of a long bone affected 
with acute necrosis, ft is not always an easy question to answer, 
because if flhe affection were primarily a periostitis, and the 
case wore seen early, the whole thickness of the bone might 
not be involved and opening the medulla might set up an 
infective osteomyelitis. On the other hand it often happens 
that the whole thickness of the bone is already dead, in which 
cast* gouging into it would do no good. In case of doubt it is 
generally best to leave the medulla alone 1 , but, if the constitu- 
tional symptoms do not rapidly abate, and there is nothing else 
to account for the continuance of the symptoms, the medullary 
cavity should be opened at a second operation. 

After-treatment. Locally, frequent syringing, or, if the site 
of the lesion renders it possible, continuous bath treatment, is 
indicated, Spreading of the infective procesS and residual 
abscesses must be carefully watched for and dealt with promptly 
should they occur. At the same time every effort must be 
directed to maintain the patient’s strength. In bad cases, 
the nature of the organisms having been ascertained from the 
cultures taken at the first operation, serum treatment may be 
tried. When, in spite of everything, no improvement in the 
general condition is obtained, and especially if rigors or other 
symptoms indicating the onset of pyaemia occur, amputation 
must, be resorted to. 

Hi Kit's Title ATM ION T J<\>R ACUTK SlOJ»T10 DlSKASIOS 

The excellent results which have been obtained in many acute 
septic conditions render it advisable for all who may have to 
treat such conditions to make themselves acquainted with this 
method of treatment. It would be out of place to discuss the 
pathological grounds upon which the treatment is based. Briefly 
it may be stated that inflammatory hyperamiia indicates jiature’s 
method of dealing with a tissue infection by determining a largely 
increased supply of blood to the part. Bier’s treatment seeks to 
imitate this by producing an artificial hypersemia, either by the 
application of an elastic bandage on the cardiac side of the diseased 
area, or else by means of various forms of suction apparatus. 

(a) The elastic, bandage. This means of inducing hypermmia 
is applicable to the limbs, and also, in a modified form, to the 
head and neck. An ordinary rubber bandage is applied to the 
limb proximal to, and well clear of, the urea which needs treat- 
ment. It must be tight enough to cause obstruction to the 
veins, whilst not interfering in any way with the arterial supply. 
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A lift to pmutiw will m»M»' this In In* <lnm* a»vtii*i»h*ly, pi-nviih*! 
that tlu* follow in^f points an* ki*j»t ill mind ? 

(i) Tin* | nil. *■><* Iwyond III** mu-l aluaf- In* »*.'***ily 

piwptiblr. 

(ii) Tin* limb, wln*n tin* liypi*i‘,»*mi.i h lulh <*ot,ihlKhcd, mih.1 
appear bluish-ml, ami not whil»* nr iha*|il> 

(iii) No pain mu-t bt* raii.nsl, in*itln*r mn-t >in\ (Mill alre.niy 
)in*M*nt la* math* woi'm*. hi laH, »*»»*• of tin*, yr.ililv ini* rr.Milt ■> **f 
tin* (iratmi'iit is tin* «*Im*I‘ of (win nhii-h il athml 



Fla. hi. ami {9imi|# for Hh j h hralm^nf. 


No hard and fast rules need la* laid down as to tin* length 
of tiim* a thnt the* bandage is to la* iilluw«*rt to reiuuin'ou. In 
such conditions as acute cellulitis of a limb, Bier recommends 
that it should be from ten to as long. in certain eases, as twenty- 
two hours daily at first, anti then gradually less and less us the 
condition improves. It is essentia! that the interval between 
the applications of the bandage should be long enough to allow 
the artificially produced mdema to subside completely. 

It is important that tin* dressings should la* removed* or at 
least loosened, whilst the bandage is in place, to permit the parts 
to swell. 

(b) Suction ttpjHtmtu#. A large variety of shapes and siy.es of 
glass cups can be obtained (Fig. 10). They may either be applied 
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to the skin so as to include the diseased area (Fig. 17), or a whole 
limb may be encased* in a glass cylinder made air-tight by a 
rubber Hleevt (Fig. 18). The proper degree of exhaustion of the 



Fw. 17. — Bior*H cup aj>j)licd to a carbuncle. 



eup or chamber is obtained either by an attached rubber ball in 
the smaller ones, or by an aspirating pump in the larger. 

The points to be attended to in using this method are similar 
to those pointed out for the elastic bandage method, namely that 
no pain must be caused, and that the skin within the area under 
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treat meat should never he allowed to appear white, hut of u bluish 
colour. In this method not only is hy}tcr;etum produced, hut 
drainage is assisted hy means of meehaniea! suction* 

it must not, however, he thought that the necessity for incision 
to evaeuate pus is done away with, though it is claimed that the 
incisions need not he so large as those necessity in the more iimiuI 
methods of treatment. Bier recommends that the nip should he 
applied for tive minutes si\ times a day. 

tU. KPKf'IKir INPMTloSs 
!. Kkvhipki^s 

On aeeount of its contagiousness, it is ot gieut importance 
that the disease should he promptly recognized and the pat lent 
isolated, especially in hospital practice. Ktydjieln* is a specific 
disease affecting both skin and mucous membranes, and requiring 
some abrasion or wound as a point of entry for its streptococcus, 
The great majority of eases affect the fact* and scalp, and it is 
not always possible to trace the point of inoculation 
The (I latinos!# is usually easy. The onset is abrupt, with a 
sudden rise of temperature to 102 K or higher, and often with 
a rigor. The constitutional symptoms are *e\ere, a ltd delirium 
may he present. Locally the disease is rcroem/ed b\ a tense, 
swollen, bright red, shiny appeaiance of the •|%iu, uaialh with 
vesicles, and sometimes with a detinue spreading edge. Too 
much importance must not he attached to tin* spreading edge, 
for although when present it is quite characteristic, it is absent 
in a large number of eases, The disease is always most marked 
at the periphery of the affected area, the pails JiM affected 
becoming pale as the rash spreads at the periphery. The face, 
eyelids, and Ups, may he enormously swollen, The affect ions 
which are likely to he mistaken for erysipelas are difTtfkc relit! • 
litis, acute periostitis of a superficial hone, erythema nodosum, 
and severe insect stings, in the last two, the const itufioim! 
symptoms of erysipelas are absent. In acute periostitis, the 
skin has not the bright redness <»f erysipelas, nor are there 
vesicles ujwm its surface ; no point of inoculation is found, anti 
the glandular enlargement usually seen in erysipelas is absent. 

Coum\ An ordinary attack lasts from a week to a fortnight, 
and the symptoms abate somewhat suddenly, some eases show ing 
an abrupt termination of the fever hy crisis. The mortality 
is not greater ihun 5 per cent, and such eases as die are to la* 
found amongst the very young, the aged, and the alcoholic. 
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When the lips and month arc a floated there is a considerable 
risk of extension to tb pharynx and of (edema of the larynx (see 
p. lf>2). 

Treatment. Any local wound or Haptic focus should ha 
thoroughly cleansed. At tlic outset a brink purge Hhould 
1)0 given. If there is much insomnia or delirium, chloral anti 
bromide Hhould bo tried, and if thane fail, oj)iurn. Stimulants 
may be necessary. 

Locally, the application of hot fomentations gives relief, but 
when the face is affected it is sufficient to dust tho skin with 
starch powder and to cover it with a layer of cotton-wool. 

Vaccine, treatment, flood results are being obtained from the 
use of a vaccine prepared from the streptococcus pyogenes. It is 
better if an autogenous vaccine can be used from the organism 
cultivated from one of .the vesicles. An initial dose of five million 
cocci should be injected at a distance from the site of the 
disease. If the attack is a mild one a larger dose, ten or even 
twenty million, may be used. If necessary a further injection 
may be made on the third day and again on the fifth. 

We have also seen good results follow the use of a multivalent 
antistreptococcus serum. The patients have felt much better, 
have slept better, and the fever has diminished almost immediately 
after the injection, though little effect seems to have been pro- 
duced on the rash or on the duration of the disease. 

2. Tktantjs 

In this disease so much depends upon tho promptness of f lu* 
treatment, that its early recognition is a matter of the utmost 
importance. The dvujmwin presents no difficulty in the presence 
of a dirty wound received a few days before tin* onset of the 
symptoms. But sometimes no point of infection can be, dis- 
covered, and the symptoms may be atypical, in width case the 
diagnosis is sometimes very difficult. The chief feature of 
tetanus is the occurrence, at intervals varying will) the severity 
of the case, of muscular spasms, tonic in character, and with 
incomplete relaxation of the muscles between the spasms. The 
muscles are affected in a definite order, first thosc*of the jaws and 
neck, then the back anti trunk, and finally the limbs. The pain 
is very severe, the pulse rapid, and the temperature usually 
not raised. Retention of urine, constipation, and inability to 
swallow are common. The least external stimulus may bring 
on a convulsion. The two conditions most likely to be mistaken 



for tetanus are frtxw Iron* tin* irritation of a rations nr up- 
erupted tooth, and vliff mrk of a rheumatic nature. in hath 
tx definite cause can be recognized from rvtnmtatioHi and history, 
and in neither do spasms occur. Sfrtjt'luiim fttiMwimj U differen- 
tiated hy tin* history, fin* early involvement of tin* limbs, and 
by tlio fart that tin* muscles am enmpleMv ll.teeid between the 
spasms, whilst in tetanus they an* never completely relaxed, 

Tmtftnnii. The focus of infection must hr removed without 
delay* If situated upon a linger, or upon the foot, amputation 
is best; in other positions free excision, followed by thorough 
disinfection of the raw surface with strong carbolic acid, and 
the application of a gauze dressing Kept constantly wet with 
peroxide of hydrogen, For the operation an umesthetie is 
required, and whilst the patient is still tinder its influence the 
bladder should 1 he relieved if retention is present, and food 
and drugs may he administered by .? -t*»mueh tnhe At the 
same time a dose of antitetanie serum -fintild he given. Not 
less than 25 e,e. should he chert at a time, and larger doses may 
usually he given with advantage. The modcot iK administration 
does not seem It* alTeel the result % in any marked manner, and 
perhaps the subcutaneous method K as good a*, any* ft ha-* not 
been shown that there are any advantages attending the rum* 
hersoine method of injecting the , serum into the la a in Mihdauee 
through a trephine hole, hut it is possible th.it the inlruspinal 
method is superior to others, as some of the published eases 
seem to show*. If used in tin's manner, the antitoxin is injreted 
into the spinal theca m exactly the same way as tin* novoeaiue 
solution is injected in spinal amesihesin (set* p N). 20 c,e. at 

a time can safely la* used and some cerebrospinal lluid should 
he allowed to escape before making the injection. The dose 
should hi* repented every four hours until about 100 c.e. have 
been given. 

Recently the intradural (spinal) injection of a sterilized 2a per 
cent aqueous solution of magnesium sulphate, in doses of from 
2 to 4 c.c, repeated at intervals of twenty-four hours, 1ms been 
advocated. This treatment appears to control the spasms and 
relax the muscles very effectively. We know, however, of one 
case in which jlarapiegia developed soon after the injection, and 
proved fatal, 

Tlie injection of novocaine into the theca, as in producing 
spinal amesthesia, has been suggested us a means of controlling 
the spasms, and might he given a trial. 

Ajkr-trMimoit . The patient must lie put to bed in a quiet 
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ami darkened room. Large doses of chloral mid polnssium 
bromide,* 20 to 30 grains of each, should he given every four 
hours, and ifcthai fails to eontrol line spasms chloroform should 
be continuously administered. Morphia is useful in some eases. 
If retention of urine is present., the bladder must be emptied by 
catheter at regular intervals, and food may have to he adminis- 
tered by the stomach tube. As both these manipulations are apt 
to produce convulsions, they are best carried out. under chloro- 
form anaesthesia. 


3. Anthrax 

As met with in man in this country, the point of inocula- 
tion is generally situated upon the hands or face, and takes 
the form of a red irritable papule, which soon becomes vesieu- 
lated, and rapidly attains the form of a ctentmd black slough 
surrounded by a ring of vesicles. There is always some (edema 
around, which in had cases is very marked and spreads quickly* 
At the same time there are symptoms of severe constitutional 
disturbance, and, unless the ease is treated promptly, fatal 
septicaemia supervenes. 

The Aiaqnosin is readily made by stained film preparations 
of the fluid from the vesicles. Two conditions may give rise to 
errors of diagnosis : (a) sometimes the anthrax pustule is closely 
simulated by a staphylococcic infection, from which the diagnosis 
can only be made with certainty by a bacteriological examina- 
tion, and (/;) an accidental vaccination pust ule may possibly be 
mistaken for anthrax. The history of the case should prevent 
this error. 

Treatment. If the focus of infection is upon the hand or neck, 
it should be freely excised, and the raw surface painted with 
pure carbolic acid. Upon the face, and especially upon the 
eyelid, such treatment would be followed by severe deformity, 
so that the alternative treatment of carbolic injections may 
be adopted. This consists in injecting into and around the 
pustule * from 12 to 15 minims of pure carbolic acid at different 
points. The injection may bo repeated if necessary. Treat- 
ment by the application of caustic potash and other strong 
chemicals has been tried with success. • 

By the use of Sclavo’s serum the mortality has been reduced 
from about 30 per cent to about 5 per cent, or even lower. This 
serum can now be obtained commercially, and should be injected 
subcutaneously in doses of from 30 to 40 c.o. 
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Thin disease, formerly knout* a*. acute .-preudipg traumatic 
gangrene 1 , is in the* great majority of cases in man due to the 
HftviUm (rroyene# ra/rnfatw s. It may la* simulated by this 
formation of gaseous products of decomposition in tissues 
gangrenous from other causes, and these require ea tvful 
differentiation. 

The disease is apt to occur in ea-vs of extensive lacerated 
wound, and in compound fractures, especially if accompanied by 
much bruising, and particularly where mad dirt has been ground 
into the wound. Jn from twenty-four to forty-eight hours the 
temperature rises to 10S* or HM F M symptoms of profound 
toxaemia become evident, and the infected tissues become 
(edematous a n4 discoloured, whilst gas crepitation eat* be felt in 
and beyond the oMicmufous area. The wound pours forth a 
turbid, straw-coloured fluid with a peculiar miMy odour, often 
in great abundance, and from this fluid stained film preparations 
will show the presence of the charactered ie bacillus. 

Treatment. In spite of much that has been said, it is not 
always necessary to perform amputation at a great distance 
from the. focus id* infection; in fart the Miuafion sometimes 
renders such treatment out of the question, as, for example, in 
tt ease affecting the chest-wall, However, when amputation is 
possible it is certainly safest to adopt that line of treatment. 
It should be done above the area of discoloration but not 
necessarily above the urea of icdenm. No stitches should be 
put* into the flaps, but the wound should be left widely open 
and packed with gauze soaked, and afterwards kept constantly 
wetted, with hydrogen peroxide. This solution is recommended 
because the oxygen which is given off on contact with the tissues 
is inimical, if not fatal, to the uiuvrohie It, trrmjem s eapsithttux 
If by this means the disease has been arrested, the Haps may. 
after a few' days, he adjusted by a few sutures. When amputut ion 
is not possible, numerous large incisions should be made into the 
edematous tissues, which should then be energetically treated 
with jKToxide of hydrogen. Symptomatic constitutional treat- 
ment is required at the same time. 

fi. ('ANtiU'U OlUH 

This is a peculiar and perhaps specific form of gangrene which 
sometimes attacks unhealthy children, especially when conva- 
lescent front measles or other specific fever. It is to In* recognized 
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by the appearance upon the cheek or lip of a central dark area 
of necrosis surrounded* by a wide area of brawny oedema, accom- 
panied by constitutional symptoms of an extremely severe 
character. Unless energetically treated, the gangrene very 
rapidly extends, and in two or three days the patient dies from 
acute toxaemia. 

It may, in the earlier stages, be mistaken for gangrenous 
stomatitis, but in this disease the interior of the mouth is ex- 
tensively ulcerated, the oedema comparatively slight, and the 
constitutional symptoms aro of a less severe type. Unless a care- 
ful examination, with a good light, is made of the interior of the 
mouth, the earlier stages of cancrum oris may escape diagnosis, 
and valuable time may be lost. 

Treatment . The patient must be anaesthetized, and the gan- 
grenous area freely cut away with scissors. The limit of the 
excision is indicated when the tissues beyond the area of stasis 
aro reached, as will be shown by the capillary haemorrhage that 
occurs. The whole surface of the wound is then to be painted 
over with pure carbolic or strong nitric acid, and hot fomenta- 
tions frequently applied. Afterwards, the mouth and wound 
should bo frequently syringed with some such antiseptic as 
formalin (1 in 2,000) or * Listerino \ At the same time the 
patient’s strength is to bo supported by good food and 
stimulants. 

If recovery takes place, a plastic operation will probably become 
necessary. 

6. Phagedena 

This form of gangrenous ulceration which sometimes occurs 
upon the genitals may perhaps be caused by a specific infection, 
and may or may not bo complicated by syphilis. Energetic 
treatment is required. If the prepuce is long or tight, it should 
be slit up, and strong nitric acid should be applied to the 
diseased area. The patient should be made to sit for several 
hours a clay in a boracic bath, and in the intervals wet dressings 
of chlorinated soda should bo frequently applied. If complicated 
by syphilis, antiluetic treatment should be vigorously employed 
in addition. From time to time sloughs may mjuire removal, 
and when healing has taken place, some plastic operation may bo 
called for. 


s. & it. 
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J\\ THK IXKWTlors FBVKKS 

Accurate and prompt diagnosis of an acute infection* disease 
is n mult or of considerable urgency, owiitu to tin* rbk of spread 
of infection if proper precaution*- an 4 not taken. Tin* applies 
particularly to eases occurring in school-, ho^pitab and limita- 
tions. In want* oast**, such a* tlerman meade^ and chicken pox, 
thedingnosis practically eonstit utest In* rinergenr\ foroueemade, 
the ease is isolated, lilt k* in the way of treatment mmv be required 
and the praetitionor'seiTnrtsshould la* directed in tin* main to tin* 
isolation of contact oasts mid to tin* prevention of an epidemic. 

Knterie fever, scarlet fever, measles, {tenuau measle*, diph- 
theria, mumps, chicken po\,aud Miialbpoxgivc rise perhaps to the 
greatest difficulty. The diagnosis of these diseases will 1 m* first 
considered, th*n tin* general management of a cast* of infec- 
tious ft*\ <*r, with methods of disinfection, then the treatment of 
some of the more important fevers, and lastly the question of 
school attendance. 

J. KvrKitir Pkvkii. 

The disease usually euiiimence*- insidiously and it i* often 
impossible to assign the exact date of if»nu*e!. There i* ntatked 
lassitude and In*M»f appetite, headache is common and the pat had 
feels generally unwell. Kpistuvis may »>her in an attaek, bron- 
chitis is sometimes a prominent feature and abdominal pain may 
he an early symptom. The date on which patients take to lied 
is therefore very variable; some people resort to bed on slight 
provocation, whilst others tight against the often indefinite 
symptoms of commencing enteric fever for as Song as possible, 
and the disease may be well advanred before a medieat man ** 
consulted ; such cases arc termed ’ambulatory ' ; they are usually 
severe and not infrequently end fatally. !n rarer ease* enteric 
fever begins abruptly with chills. For these reasons a ease may 
come* under observation either very early when diagnosis is often 
very difficult, or at a later stage when high fever and stone of 
the classical signs are present. 

The temperature rises gradually during the first week and 
then persist s with slight daily remissions during the second week 
or longer. The pulse is increased In rate but not in proportion 
to the rise of temperature ; it is often markedly dicrotic. 

Severe ami persistent headache is a valuable sign ; sometimes 
it is associated with retraction of the head ami the case may 
closely simulate meningitis. 
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* The facial appearance is often suggestive ; at first the cheeks 
are flushed and the^yes bright, but towards the end of the 
first week the expression becomes dull and lethargic and the 
patient tends to 4 sink into the bed \ 

The tongue is at first coated with white fur but later becomes 
dry ; it is sometimes covered with dark brown fur or with crusts, 
and the teeth and lips with sordes, 

The rash appears at the end of the first week or at the beginning 
of the second. It consists of slightly raised rose-red papules 
which disappear on pressure ; these usually appear first on the 
abdomen and as a rule are not very numerous. Each spot lasts 
for two or three days, and they come out in successive crops. 
They may also appear on the thorax, back and limbs. Some- 
times the rash is very copious. It is important to note that 
one or two spots alone are almost valueless from the diagnostic 
standpoint, as it is common to find a spot indistinguishable 
from those found in enteric fever in any patient, and particularly 
in those with a 4 spotty ’ skin. 

The spleen is usually enlarged, but the diagnosis cannot rest 
on this as enlargement occurs in many other febrile affections. 
The spleen may only just be felt below the costal margin or it 
may descend for a couple of inches on inspiration. It is notice- 
ably soft. Leucocytosis is absent and in fact the number of 
white cells is diminished. 

The presence of stools resembling pea soup has been con- 
sidered of importance, but the sign is of only small value and 
its absence by no means excludes enteric fever inasmuch as 
constipation is more common than diarrhoea. 

The above comprise most of the signs and symptoms which 
aro helpful in the earlier stages of an attack. Reliance is to bo 
placed not on a single sign, but on the general weight of the 
evidence after a careful consideration of all the factors. 

Fortunately certain special methods are available which are 
of the greatest value, especially in doubtful cases. These are 
the Widal reaction and the isolation of the typhoid bacillus. 

(a) The Widal Reaction. The blood-scrum of a patient suffer- 
ing from enteric fever possesses the power of agglutinating or 
clumping typhoid bacilli. The finger or ear should be cleansed, 
then pricked, and a good sized drop of blood allowed to run 
into a small glass pipette. After sealing the ends of the pipette 
in a flame it should be sent to a clinical laboratory for investiga- 
tion. The serum which separates from the clot in the pipette 
is diluted with normal saline and mixed with a recent culture 



of typhoid bacilli. ('lumping should occur with u dilution (if 
1 hi 50 and should bo com plot t* within one hour for the result 
to he considered positive*. Certain failaeie* have f# 1 m« guarded 
against. It is rare for the test to I a* positive during tin* first 
week of the disease*; it is sometimes verv late in it* appear- 
unco; occasionally it is positive in the alienee of enteric fever; 
and finally it is absent tn ease.* oi paratyphoid lever though the 
clinical appearance of the latter disease may be identical with 
ordinary typhoid. This last fatlaev mnv l*e guarded again*! I»v 
testing the serum with tin* two vurintie? of paiatv pltoid hamlln-s 

(b) 1 mini ion of flu typhoid ban'll ns, The blood of .» patient 
suffering from typhoid fever eontains the bacillus in the early 
stages of the disease though it disappears later. A hlnudeuiture 
may therefore yield positive evidence before tin* Widal reaction is 
obtained. The technique of obtaining blood for culture i* described 
on p. 58. Cultures taken from the stool* and urine arc also of 
diagnostic value. 

2. Si 'Ait m:t Kr.vus 

(a) iivjorv ihv rush upprnrs, The olivet i* sudden, often with 
vomiting, or in voting children with vomitiuv and convulsions 
The temperature rises to 103 or Mil l*\, and the pube rate in 
disproportionately rapid. Sore throat i* complained oi on the 
first day. The fauces and uvula aie deeply injected and usually 
(edematous ; the tonsils may be covered with a thin vellowbh 
or white, film, and there tua^v be mueo-purulent secret am about 
the fauces, or strings of mucus betw(*en the tongue and the 
palate. The tongue is coated with white lur and the filiform 
papilla* frequently protrude through tin* fur as red points. 
Cireumoral pallor, whilst the rest of the face is flushed, is ait 
early and valuable sign. 

Diat/nthsis. Jn tonsillitis const it utinnal svniptouis arc usually 
not so marked, but llirv may be vers severe, lu tin* follicular 
form flu* tonsils show numerous small white patches dtu* to the 
accumulation of exudation in the ervpts. Some form* of tonsil- 
litis do not present the follicular tv pe, and there ma> be swelling 
and exudation very difficult of diagnosis from scarlet fever; 
such arc foumUn the so-called septic throat . Kepeated vomiting 
is suggestive of scarlet lever. Thu diagnosis sometime.. ine« to 
be postponed for continuation li\ the «ubsctjuiTil coulee. 

In diphtheria a deiinitc thick membrane is nearly ulw av s present, 
which tends to spread on to the uvula and soft palate* lu severe 
scarlet fever of septic type the faucial iufiamnmtUm may In* very 
severe, but there is ulceration rather than membrane formation. 
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(6) The rash . The rash of scarlet fever appears towards the 
end of the first twenty-four hours or on tho second day. It first 
appears on %he neck and chest and then rapidly spreads over 
tho trunk and limbs. It consists of minute bright red spots 
often coinciding with the hair follicles, and merging into a general 
erythema. The face, though flushed, is free from the spots. 
The rash may be somewhat patchy, especially on the limbs. 
Swelling of the skin is present, especially of the fingers. 

Diagnosis . It has to be distinguished firstly from the rashes 
of the other exanthemata. (See Measles, p. 86, and German 
Measles, p. 87.) 

In Influenza , an erythematous rash occasionally occurs, and 
if tonsillitis is also present may give rise to the greatest difficulty. 
The onset with pains in back and limbs, and the more fleeting 
character of the rash, are points in favour of influenza, and 
desquamation is usually absent. 

Septic rashes , Scarlatiniform rashes are occasionally seen in 
septic processes, though a morbilliform rash is common, but 
when there is no coexistent sore throat difficulty should not 
arise. In tonsillitis, however, an erythematous rash occasionally 
occurs, but it is usually very fugitive. Tonsillitis should always 
be regarded as infectious and the occurrence of a rash of course 
accentuates the need for isolation. It is possible, moreover, 
that the infection producing such an attack in one person might 
give rise to genuine scarlet fever in another. Septic rashes are 
often blotchy in character. It is wise to regard a scarlatiniform 
rash in a patient suffering from a burn or other septic wound as 
genuine scarlet fever (‘ Surgical scarlet fever ’). 

Enewa rash . An enema of ordinary hard yellow soap some- 
times gives rise to an erythematous rash closely resembling that 
of scarlet fever, but there is no tonsillitis and no fever. 

Drug rashes. Various drugs such as belladonna, quinine, chloral , 
and salicylate of soda, may give rise to erythematous rashes. It 
should be a universal rule in the case of any unexplained rash to 
ascertain whether any drugs have been taken. There is an absence 
of fever and tonsillitis, and the rash is often very evanescent. 

(c) Desquamation . Though peeling is a valuable indication of 
scarlet fever it should be remembered that it is but one symptom 
of many and that the diagnosis cannot rest on it alone. Firstly, 
in some mild cases of scarlet fever it does not occur, and secondly, 
it not infrequently occurs after measles and German measles. 
Its presence in a case seen for the first time is very suggestive, 
and, with a history of sore throat, a ‘ strawberry 5 tongue, nasal 
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discharge, or other common f«-ntnm of scarlet fever. it U prac- 
tically conclusive*. Another point that tnay ho very helpful 
in a 'doubtful rase is that after the rash of scarify fever 1ms 
disappeared, tine ml papules on the outer surface of the legs 
are often visible and palpable for many days. 


MttAM.KS 

The onset is usually gradual, though headache and vomit imr 
may occur. The common symptoms are running from the even 
with redness of conjunctiva* and eyelid*, nasatdiseharire. Miccxing 
and coughing. Slight soreness of throat is eomniou. Knplik's 
spots are present on the bueeat inueous membrane at about 
the middle of the cheeks and on the inner side of the louer lips 
near the angles of tin* mouth. These are bluish white spooks 
surrounded by a red areola ; they usually route out on the first 
or second day and increase in number* until the rash appears, 
when they rapidly vanish. In addition red spot* may be present 
on the palate. Sometimes severe l.tmiuiti* i-an initial symptom, 
Bronchitis is common and may become :c\cre or develop into 
broncho-pneumonia. The temperature rbe* rapidh to luii or 
1 Oit r K., and then may fall on the second day to the again with 
the appearance of the m*h, Tin* cervical glands are slightly 
enlarged and the occipital glands mav uUo he involved a* in 
< iermnn tm*asles. 

Thv rash. This appears on the fourth day. It is composed 
of reddish macules which speedily become definitely raised above 
the surface ; they are very variable in si/.e and lend to blend 
together, forming large patches with irregular or curved outlines, 
whilst the intervening parts of the skin retain their ordinary pale 
appearance* The resulting apjiearanee is therefore more blotchy 
than the rash of scarlet fever. The rash fades on pressure, though 
the linger can often still feel the spots. IVteehke nmy occur. 

The rash appears first on the forehead and behind the ears 
and then spreads over the face, neck, arms, trunk and legs The 
skin is swollen and the face is noticeably puffy. The Hivtun- 
oml region is nearly always involved in tin* eruption. As the 
rash fades a yellowish stain is Jeff behind and line branny 
desquamation is usually to be detected. 

lHatjmsis . In children, sneesdng, watering of the eyes, with 
redness of lids and a cough of laryngeal type are very suggestive 
of measles. Jn such eases the mouth should always be examined * 
for Koplik’n spots, which appear two or three days before the 
development of the rash. 
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The diagnosis from Herman wearies is considered below. 
Measles has been mistaken for small-pox, tho rash affecting the 
forehead in Both, but in small-pox the onset is much more severe, 
headache is intense, pains in the back and limbs are very severe, 
and there is no initial coryza and conjunctivitis. 

Measles has also been mistaken for scarlet favor. This is duo 
to the fact that occasionally a prodromal scarlatiniform rash 
appears on the first day. The inflamed throat makes the simu- 
lation of scarlet fever still more close. The coryzal symptoms 
are important and, above all, the existence of Kopliks spots. 


4. German Measles (Rubella) 

Onset In many cases the rash is the first sign to attract 
attention, but sometimes tho child is ill for a day or two, or 
even for throe or four days before tho rash appears, and presents 
initial symptoms somewhat similar to those of ordinary measles, 
namely headache, sore throat, slight fever and coryza. The 
mastoid, occipital, and posterior cervical glands are slightly 
swollen and tender. Fever is slight. 

j Hash. This is composed of numbers of small, pink, slightly- 
raised spots which are smaller and rather brighter than those of 
ordinary measles, and do not tend to blend together into patches 
to the same extent. It appears first on the face, and then spreads 
to the trunk, arms and legs. Macular spots are nearly always 
present on the palate and fauces. Sometimes the rash is scarla- 
tiniform in type. 

Diagnosis, (a) From ordinary measles. Difficulty arises firstly 
from tho fact that rubella may show fairly severe initial symp- 
toms lasting for a few days, and, secondly, that in ordinary 
measles the occipital and posterior cervical glands are not in- 
frequently enlarged. In such a case tho diagnosis would rest on 
the difference in appearance of the rash, on the absence of Koplik’s 
spots, and on the comparative mildness of the average case. 

(b) From scarlet fever. Mistakes in diagnosis are not uncom- 
mon. The rash of rubella rapidly fades from the face, and on 
the second day the rash on tho trunk may have Jpst its macular 
character and appear as a diffuse erythema, frequently punctate. 
The legs, however, commonly show the characteristic spots, and 
the throat, though sore, usually shows little or nothing in tho 
way of objective signs. 
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5. Diphtheria , 

Prompt recognition of this disease is a matter of«tlie greatest 
urgency. With early treatment by antitoxic scrum the prognosis 
is most favourable ; with delay, the risk to life itself and the 
possibilities of grave complications and sequela* become very 
serious. 

Onset. It is of the greatest importance to remember that 
diphtheria is often very insidious in its onset. The very slightest 
suggestion of a sore throat, and especially of any glandular 
enlargement in the neck, demands an immediate examination of 
the throat. In fact, the throat of an ailing child should always 
be promptly and repeatedly inspected ; otherwise dipht heria will 
occasionally be overlooked. Initial vomiting is an uncommon 
symptom in dijfhtheria. 


(a) Faucial form 

In the early stage a white or yellow film is seen in one or more 
spots on the tonsils. These coalesce to form a larger membrane, 
which becomes thicker and opaque; sometimes a thick tough 
plate is formed. The membrane is often more extensive on one 
side, and not infrequently spreads on to the uvula and soft palate ; 
it is firmly adherent and when removed lea ves a bleeding sur- 
face ; exceptionally the membrane is friable. The glands in 
the neck are swollen. 

Pain is not severe in diphtheria. In a ease of moderate 
severity, constitutional symptoms are not very severe ; headache 
is not prominent and fever is moderate. 


Diagnosis. In any case presenting the slightest suspicion of 
diphtheria a swab from the throat should he sent to a patho- 
logical laboratory for bacteriological examination, 

1. From follicular tonsillitis. Some cases mimic diphtheria 
somewhat closely owing to the fact, that several patches of 
exudation in the tonsillar lacunae may coalesce into a larger 
patch ; but the presence of other white points is in favour of 
tonsillitis, and the exudation on removal leaves no bleeding sur- 
face such as occurs in diphtheria. A sore throa t of Severn I da vs' 
duration, without membrane formation, is rarely diphtheritic/ 

On the other hand, diphtheria occasionally presents a picture 
which may be quite indistinguishable from follicular tonsillitis* 
but this is rare. The mode of onset is of help, l«*ing much 
more severe, with higher temperature and marked min on 
swallowing, m tonsillitis, as contrasted with the comparatively 
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insidious on, sot of diphtheria. The presence of extensive mem- 
brane may be regarded as diagnostic of diphtheria, as also is any 
extension oPmembrane on to the uvula and soft palate. A doubt- 
ful throat with added laryngeal symptoms is almost certainly 
diphtheritic. 

In the severe forms of septic tonsillitis there is much greater 
rxidoma of the fauces, and the onset and constitutional symptoms 
arc very severe. 

2. From Vincent's angina , This is an acute febrile illness with 
spreading ulceration of the tonsils, often involving the uvula and 
soft palate and sometimes the tongue. A soft yellowisli-green 
slough appears, which on removal leaves an ulcer. Diphtheria 
rarely causes sloughing or ulceration of the fauces, and, further, 
in Vincent’s angina, the diphtheria bacillus will not bo found. 

(b) Laryngeal form 

This commonly occurs in children and seldom in adults. The 
early symptoms are a harsh laryngeal cough, hoarseness, and 
occasionally loss of voice, followed by symptoms of respiratory 
obstruction, such as stridor and retraction of ribs. 

Diagnosis . In the presence of membrane on the fauces the 
diagnosis is certain, but sometimes laryngeal diphtheria occurs 
alone or the faucial exudate may have disappeared when the 
patient is first seen. 

The problem that presents itself is, then, the diagnosis of 
the cause of an increasing respiratory obstruction. The subject 
is fully discussed in Chapter X, The question of diphtheria is 
practically concerned with children alone. Briefly, the pharynx 
should be examined for a retropharyngeal abscess, and the pos- 
sibility of a foreign body should never bo forgotten. Nor, again, 
can it be emphasized too strongly that, owing to the insidious 
mode of onset of diphtheria, respiratory obstruction may be the 
first sign to attract attention. 

Measles is occasionally ushered in with severe laryngitis. In 
the absence of membrane on the tonsils attention should be paid 
to the presence or absence of general coryza. A nasal discharge 
alone is suggestive of diphtheria rather than measles. The 
buccal mucous membrane should be carefully examined for 
Koplik’s spots. 

OaUtrrhd laryngeal spasm. See p. 197. 

Acufe laryngitis. An isolated attack of acute laryngitis is not. 
uncommon in children, and in the absence of faucial inflamma- 
tion the diagnosis may be impossible. A swab from the throat. 
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should always be taken, and serum injected at once without 
waiting for the result of the bacteriologicaf examination. 

(c) Nasal form 

This may occur together with the faucial form. There is an 
irritating watery or muco-purulent discharge which is frequently 
blood-stained. 

It is also apt to occur m a very chronic form. Large pieces of 
membrane may be expelled, and constitutional symptoms are 
very slight. It is important, however, to be on one’s guard with 
any chronic nasal discharge owing to the risk of infection to 
others. A unilateral discharge is usually non-infeotive, and 
careful examination should be made for a foreign body. 

* 6. Mumps 

The distinctive feature is a swelling corresponding to the 
position of the parotid gland. It begins below and in front of 
the ear, extends downwards below the Jingle of the jaw and 
the swelling in this region is accentuated by the fact that the 
submaxillary gland is also commonly affected. The swelling 
extends forwards over the masseter and also causes a very 
characteristic outward displacement of the lobe of the ear. 
The depression between the angle of the jaw and the h ter no- 
mastoid muscle is obliterated. The swollen gland is very tender 
on pressure, and mastication is painful. The overlying skin is 
rather glossy and pale, or it may be slightly reddened. Both 
sides are usually involved, the second often only when the 
swelling of the other side is subsiding. The swelling usually 
subsides in a week, suppuration is almost unknown, and fever 
is usually mild. In severe cases the swelling is very marked 
and practically encircles the neck. 

Mumps has to be diagnosed from : — 

(а) Secondary 'parotitis . This is seen as a somewhat rare com- 
plication in numerous disorders, such as enteric fever, pneumonia 
and pyaemia ; it is not very rare in disease, injury or sepsis of the 
abdominal and pelvic organs ; and also in cases undergoing recta! 
feeding. It may be due to infection carried by the blood-stream 
or up the parotifl duct from the mouth , The diagnosis rests on 
the presence of some condition known to predispose to secondary 
parotitis, and on the facts that it is usually unilateral and that 
it not infrequently ends in suppuration. 

(б) From acute enlargement of lymphatic glands. In inflam- 
mation of the cervical glands the hollow between the sterno- 
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mastoid and the jaw is not obliterated as it is in mumps, and the 
swelling does not spread above the level of the zygoma. The 
commonest Causes of an acute enlargement of the glands that 
would be likely to give rise to error are the various acute affections 
of the tonsils, such as follicular tonsillitis, diphtheria, and scarlet 
fever. In any case the throat should always be examined, for 
the presence of any form of tonsillitis would at once raise doubt 
as to the existence of mumps. 

(c) From cellulitis or abscess . We have seen a case of Ludwig’s 
angina which at the onset* was regarded as mumps. The higher 
fever and the rapid development of a brawny swelling involving 
the side of the neck speedily settled the nature of the trouble. 
In another case, a local periosteal abscess just above the angle 
of the jaw simulated mumps closely until signs of suppuration 
developed. 

7. Small-pox 

Onset. The onset is severe, with rigors in adults or convul- 
sions in children, intense headache, and severe lumbar pains. 
Vomiting is common and the temperature rapidly rises to 103° or 
104° F. 

Prodromal rashes. These are fairly common and appear 
usually at the end of the first day or during the second day of 
illness. There are numerous varieties, the more important of 
which are : — 

(a) Scarlatiniform. This is the most common of the prodromal 
rashes. It may cover the whole body, including the face ; it is 
usually fugitive and is seen especially in cases modified by 
vaccination. 

(b) Morbilliform.. This may resemble measles very closely. 

(c) Local erythemata, especially on the lower abdomen, groins 
and flanks. 

{d) Petechial. The commonest site is the lower abdomen, form- 
ing a rough triangle with its base above the umbilicus; the inner 
sides of the thighs are often affected. The petechial rash may 
be associated with an erythematous or erysipelatous blush ; it 
comes out in successive stages and is of grave import. 

The eruption. Discrete form. The rash proper usually occurs 
on the third day. Small red spots, uhich quickly become 
shoity to the touch, appear on the forehead and wrists. The 
trunk, legs, and arms are soon involved. With the development 
of the rash the patient’s condition improves markedly and the 
temperature falls. 
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On the fifth or sixth clay the papules are converted into tnnbili- 
cated vesicles, which become definitely pusffiilar by the eighth day. 
There is an areola of injection around the pustules, fl'he face and 
hands are often very swollen. The temperature rises again and 
insomnia and delirium are common. By the tenth or eleventh 
day the fever has subsided, as a rule, and the pustules are drying 
up, leaving scabs of a light or dark brown colour which an* 
subsequently exfoliated. 

Confluent form. The rash is more profuse and the constitu- 
tional symptoms are much more severe. The rash becomes 
confluent during the stage of vesiculation or early pustulnf ion. 
The stage of remission of fever is less marked. The* skin is much 
swollen, especially of the face, eyelids, and hands. When 
suppuration has fully developed, the skin of the head and 
limbs resembles a superficial abscess. The cervical glands are 
greatly swollen. The temperature rises to 104° or 105 ' R ; 
delirium is usual ; salivation is common in adults, and diarrhoea 
in children. In fatal cases death is preceded by a typhoid -like 
state. 

Hcemorrhagic form . (a) Purpura variola, m. Constitutional 
symptoms are very severe. Initial rashes arc common, especially 
in the groins. The rash extends and is luemorrlmgic ; the skin 
is dotted with purpuric spots varying in size, or large luemorrhagie 
areae develop. Subconjunctival hemorrhage is common, and 
bleeding may take place from the mucous surfaces. Death may 
occur before the papules develop, and usually occurs between the 
third and sixth days. 

(6) Variola pustulom Junmorrhagica. In some severe attacks 
of small-pox haemorrhage occurs in and around the pocks at the 
vesicular or pustular stage. The earlier this occurs the greater 
the danger, and the majority of the eases prove fatal. 

Small-pox modified by vaccination ( varioloid ). The onset is 
usually milder than in the un vaccinated, but may bo severe, 
The rash is scanty as a rule, and as it appears the tempera! tire 
usually falls rapidly and the patient feels practically well. Many 
of the pocks abort in the papular or vesicular stage, and those 
that reach the pustular stage quickly desiccate. There is usually 
no secondary fever. 

Diagnosis. In the presence of an epidemic, small-pox is not, 
very likely to be overlooked ; tho risk is rather that other eases * 
of acute illness will be notified as small-pox. 

With sporadic cases, however, the difficulty may bo very great 
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at axiy rate until the characteristic eruption appears. This is 
partly due to the fact that the disease is fortunately rare and 
therefore unbooked for ; but with the increase in the number of 
the unvaccinatcd it may become an important factor in general 
practice, on account of the urgent need for isolation and for 
prompt vaccination of contact cases. 

Errors of diagnosis occur (a) at the onset and during the first 
three days, and (6) in the eruptive stage. 

{a) The ousel. Tina is nearly always severe. The chills and 
the pains in back, head, and limbs are very characteristic. In 
the presence of such symptoms vaccination marks should always 
be looked for. if good marks are present, and especially if 
revaccination has been done, small-pox is improbable. Jn an 
un vaccinated subject the possibility of small-pox should be 
suspected. The patient’s occupation may give considerable 
assistance. A tramp may have brought the disease from a 
distant town, for as the incubation period is about twelve days, 
there is abundance of time for the patient to have travelled long 
distances, even on foot. 

A severe attack of influenza resembles the onset of small-pox 
very closely, and if the patient is un vaccinated the diagnosis 
may be impossible until determined in a few days by the absence 
of the rash. 

The initial rashes may be a source of difficulty. The triangular 
rash above described is distinctive of small-pox. The scarlatini- 
form rash has been mistaken for scarlet fever, but it is never 
so persistent, and there is little or no sore throat. The rash 
of measles has been mistaken for the initial macular rush of 
small-pox, and vice versa. The safest indications are the 
general eoryzal symptoms of measles and Koplik’s spots (see 
p. SO). 

Ilaunorrhagic small-pox in an epidemic could not be over- 
looked. An isolated east 4 might bo mistaken for purpura, but 
in the latter the onset is not so severe, it might be impossible 
to distinguish between lnetnoniiagie small-pox and the luemor- 
rhagie form of scarlet fe\cr and diphtheria, especially if death 
occurred before the development of the characteristic small-pox 
eruption, it lias also been mistaken for cerebrospinal fever, in 
which a petechial eruption is not uncommon. 

(6) The eruptive slayt, lu a severe attack of smali-pox the 
papular, vesicular, and pustular stages are very characteristic. 
When modified by vaccination it is, however, apt to bo over- 
looked. Chicken-pox has given rise to many errors. 
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In the table 1 on the next page the differential diagnosis 
between a mild attack of small-pox, sfnall-pox modified by 
vaccination, and chicken-pox, is given in tabular ftfrm. 

Certain skin affections have been mistaken for small-pox. 
Among these may be mentioned pustular tty phi tides, iodide 
rashes, impetigo contagiosa, and pemphigus. It is impossible to 
enter here into the differential diagnosis of these conditions. They 
should not be mistaken for small-pox in an unvaecimitod sub- 
ject, in which the constitutional symptoms are in the majority 
of cases extremely severe. A mild case of modified small-pox, 
however, might be mistaken for one of the above conditions, 
and vice versa ; but even when modified by vaccination the 
onset of small-pox is commonly rather severe. A history of 
syphilis or of iodide treatment will clear up many cases. 

It is clear that in some cases the diagnosis of small-pox is very 
easy, but in some most difficult. In doubtful eases the prompt 
isolation of the patient and immediate vaccination or revaceinn- 
tion of contact cases is imperative. 

GENEBAL MANAGEMENT OF AN INFECTIOUS DISEASE 

Spread of infection has to be guarded against. This risk is 
minimized by isolation of the patient and by the disinfection or 
destruction of infective material. 

Isolation of the patient. This is frequently effected b t v removal 
of the patient to a fever hospital. (Small-pox cases should always 
be removed. Scarlet fever, diphtheria, and enteric fever am Urn 
cases ordinarily met with which arc admitted. Typhus is ad- 
mitted, but is a rare disease. Measles, German measles, chicken- 
pox, and mumps, are not usually eligible, but some of these diseases 
are commonly present in the wards of a fever hospital through 
errors of diagnosis, or by reason of measles and diphtheria, for 
instance, occurring together in the same patient. 

In the case of persons living in crowded houses or tenements 
removal to hospital is imperative. 

In houses with ample accommodation an infectious disease 
can usually be«dealt with safely without removal. Two rooms 
with bath-room and lavatory should be reserved for the sole use 
of the patient and nurse. All unnecessary furniture and hangings 
should be removed. 

rn 04 rOm Biomacki ’ s articl ° on ^ll-pox ill Barn's Textbook of Mcthcul 
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Mild timatf-pM! 


tSm aU‘tHU‘ modifi t'd 
« hi/ rarri nation 


t 'htrkui'jnti 


1 . Occurs »(. imf age in J. Occurs with extreme 1 . Kir commouci under ten \c,it „ 
tin vaccinated sub- rarity within seven 

jetits. years of efficient 

vaccination. 

ii. Marked initial fever, & Often marked fever. «. f nit i U Mtuptonis nearly afwav 1 . 
backache, headache, fmial. ‘ 

pains in limbs ; fever 
subsides when rash 
appears. 

3 . Prodromal nwlicH mil. 3. The .s.uiir holds, Iml .!. Il.urly .1 imidrom.il .so.nl,itmi- 
rare; typical tri- rashes usually of form' rash! 

angular rash praeti- milder type, 

caily decisive. 


*i. Specific rash first on 
face. More spots 
relatively on fnee 
than on trunk, on 
hack as compared 
with front of body, 
on distal as com- 
pared with proxi- 
mal parts of limbs. 
Papules deeply 
enibedded, shotty, 
conical and circular. 
Too much impor- 
tance not to he at- 
tached to shotliness. 


0. Vesiculation discern* 
ible after papules 
have been out forty- 
eight hours or a 
rather shorter time : 
four days lnngei 
before complete. 
Typical vesicles are 
deeply embedded, 
thick-walled, flat- 
tened, often umbili- 
cal ed, not easily 
ruptured, not readily 
emptied on ptine- 
ture. Hound in out- , 
line anti fairly uni- j 
form in size. 


d Distribution apt to be 
aberrant. Perhaps 
only two or three 
spots on trunk or 
elsewhere. Papules 
not shotty at. first ; 
tendency to imper- 
fect development; 
may he indistin- 
guishable from 
chicken-pox. 


. Vesiculation may be- 
gin towards end of 
twenty-four hours, 
•Hid occupy two or 
three days.' Vesicles 
vary greatly in char- 
acter in 'different 
eases. Vesicles Hsu- 
al!> si i jailer than in 
unmodified small* I 
pu\ and ill de j 
veloped j occasion-! 
ally apical; often * 
spheroidal, Might iy ’* 
oval. Perhaps nuucj 
show tmibiheatioii. { 


1 , Hash usually noted m*d on face. 
More likely to be typical on 
trunk in every stage, lielafiielv 
more promise on trunk than 
face ; sparse on limbs and on 
fheirnro^inialnsnimpuml with 
distal parts. Many papules may 
not proceed to vcstcitlaf ton, 
some remaining mere red 
points, slightly raised. Succes- 
sive props usual m same areas, 
so that spots in all stages of 
development occur together. 
Marked multiformity is a vatu* 
able diagnostic point. Papules 
when ty | in m 1 are softer, le.s 
deeply embedded, less urn- 
family circular, ustnily less 
conical. Vesicles mav * appa- 
rently form without prevent* 
papulation. 

O. \e ovulation within few houi . 

I Hiially complete and contents 
turbid within twenty « four 
hojirs. Typical veiictes stipe) • 
jna.il, tjiui-w ailed, tense, not 
flattened or umbihcated, the 
last, two conditions being 
ipufe exceptional. Vesicles ale 
teadiiy tuphtred. They mav 
Jose some of their contents ami 
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Methods of Disinfect con 

C 

During the Him m 

A sheet moistened with carbolic acid should bo hung across 
the door of the sick room, or, better, across the passage giving 
access to it. Apart from any actual destruction of infective 
material this has a salutary influence as a barrier to children, 
should it have proved impracticable to remove them from the 
house. 

Dust should be removed by a duster moistened with I in 20 
carbolic acid. Sawdust similarly moistened should be sprinkled 
on the floor for sweeping purposes. Both duster and sawdust 
should be burnt. In summer weather a lire should be kepi 
burning in an adjacent room for the purpose of destroying 
infected material. 

Discharges from mouth and nose should bo received into pieces 
of rag, which should be burnt. 

Sputum should be received into a vessel containing i in 20 
carbolic acid, and should remain in this for half an hour before 
being thrown down the drain. 

Excreta * In cases of enteric fever the evacuations should be 
received into vessels containing a i in 20 solution of eresol. 
Urine bottles should contain 5 oz., bed-pans 10 oz. of the solid ion. 
The stool should be stirred into the disinfectant with a stick, 
which should then be burnt. One hour should elapse before the 
evacuation is thrown down the drain* 

Should nephritis occur in scarlet fever the urine should bo 
treated in the same way. 

Food. It need hardly be said that milk or any article of food 
taken into the sick room and not eaten should be destroyed* 

Flies. These must be regarded as active carriers of infection. 
They are very prone to cluster round a sick bed. ifly-papers 
should be kept in the room and frequently burnt and replaced* 

Linen. All soiled linen should be soaked for four hours in 
a 1 in 20 solution of carbolic acid and should subsequently be 
boiled. 

The patimt. As soon as the patient is sufficiently recovered 
he should have»frequcnt baths. 

Final disinfection of sick roam and contents 

Articles of small size and of little value are best burnt. No 
valuable books should be allowed in the sick room, as burning is 
the safest precaution. The patient’s personal clothing should 
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either be burnt or sterilized by heat. In many cases it is 
simplest to send bedding and clothing to the local sanitary 
authorities. 0 

Formaldehyde is one of the most reliable disinfectants. Per- 
manganate of potash is added to formaldehyde solution, and 
the two are obtainable commercially in quantities requisite for 
1,000 cubic feet ; in order that the gas evolved by the mixture 
may not diffuse out of the room too quickly, the chimney must 
be blocked up, and all interstices in doors and windows should 
be papered over as far as possible ; the room should be left for 
twelve hours and then all the windows widely opened. The 
whole room should then be scrubbed thoroughly, and it is wise 
to repaper and whitewash. 




School Attendance 

Infectious diseases in their relation to school life must be 
considered from two points of view : 

1. Duration of infection . 

2. Contact cases. 


I. Duration of infection 

The average duration of infection for the ordinary infectious 
diseases can be stated approximately, but owing to the favour- 
able opportunities presented by crowded classrooms for the 
wide dissemination of disease, an additional period has to be 
added before a child can be allowed to return to school. The 
ordinary period for which a case must be regarded as infectious 
may be much prolonged by persistence of discharges from nose 
and cars. In the case of scarlet fever the opinion is gaining 
ground that desquamation in itself is not to be regarded as 
evidence of infectiousness, but from the point of view of school 
attendance it is wise to be on the safe side and regard the peeling 
stage as infectious. 

In many cases after recovery from an infectious fever the 
convalescence is prolonged, and return to school ntay be delayed 
far beyond the time at which the question of the possibility of 
infectiousness has to be considered. In many cases, however, 
the illness is very slight and the patient is well in a week 
or so. 

In the following table the average duration of infection is 

s. & h. xx 
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given in the second column nnd the dnio ui ^ which si’hool 
attendance may be resumed in the third! 


Disease 


n „ r p ! Date at which. School AUnufanrv 

DuraUrm of Infection be rmniic'l 


Scarlet Fever. 

Diphtheria. 

Measles. 

German Measles. 
Small-pox, 

Chicken-pox. 

Mumps. 

Whooping-cough. 
Enteric Fever. 


About six weeks, eonilit ioiml 
on absence of aural or 
nasal discharge or ot 
nephritis, and on comple- 
tion of pooling. 

At loast throe weeks. 


Throe to four weeks. j 

t 

Two weeks. 

About four to five weeks, i 
Until every scab has j 
fallen off, and the skin 
lesions have all healed. 

About two weeks. Until 
every scab has fallen off. 

Throe weeks. 


Vory variable — until the 
cough lias absolutely 
ceased. 

Vory variable. 


Not loss than eight weeks 
from onset of rash, and then 
only in the abnenee of dis- 
charges. 

Not less than six weeks from 
beginning of illness, and 
then only in the absence of 
discharge from nose, eyes, 
and ears. 

Not less than four weeks from 
beginning of rash. 

Three weeks from IteLdnning 
of rash. 

When every scab has fallen 
off. 


Four weeks. 

Four weeks from tie* begin- 
ning. At least one clear 
week must have elapsed 
since the subsidence of 
swelling. 

Two weeks after disappear- 
ance of the cough. 


2. Contact emex 

Apparently healthy children in infected houses must not attend 
school. This is obvious, as they may be incubating the disease. 
Further, as they are exposed to the possibility of infection 
until the complete recovery of the patient and tin* disinfection 
of the house, they must be quarantined for the full incubation 
period of the disease reckoned from that date*. Unfortunately 
incubation periods vary within rather wide limits, so that the 
maximum incubation period of each disease must he selected. 
In the case of diphtheria, persons exposed to infection may 
carry diphthefia bacilli in the mouth or nose, and convey the 
disease to others without being ill themselves. The quarantine 
period of a diphtheria contact case should therefore he much 
longer than the incubation time. * 

In the case of children not living in the same house, hut who 
have been exposed to the possibility of infection, as, for example, 
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by playing ii\ a house with a child suffering from a e cold * who 
next day develops a measles rash, quarantine is wise. Each 
case must ife treated on its merits. The degree of contact must 
be considered, whether in the house or open air and so forth. 
If the 4 contact * has previously suffered from the disease, quaran- 
tine need not be enforced. 

In the following table the common incubation period is placed 
in the second column, the maximum incubation period (for 
quarantine purposes) in the third. 


Disease 


Average Incubation Period 


Duration of Quarantine of 
Children exposed to Infection 


Scarlet Fever. 
Diphtheria. 


3 days. 
2-4 days. 


Measles. 

Gorman Measles. 
Hmall-pox, 
Chickon-pox. 
Mumps. 

Whooping-cough. 
Enteric Fever. 


10 days. 
10-12 days. 
12 days. 
14 days. 
14-21 days. 
7-14 days, 
14-21 days. 


10 days. 

For children living in in- 
fected heuso, 28 days. For 
contact cases, 12 days. 

16 days. 

20 days. 

16 days. 

20 days. 

24 days. 

21 days. 

21 days. 


TREATMENT OF CERTAIN EMERGENCIES ARISING IN THE COURSE 
OF ACUTE SPECIFIC DISEASES 

A . Arising in the, course of any fever 
1. Hyperpyrexia 

With a very high temperature, 106° F. or more (hyperpyrexia), 
the prognosis is exceedingly grave ; but sleeplessness, restless- 
ness, and delirium may bo present with a much lower tem- 
perature, 102° to 103° F. for instance, and very great relief 
follows treatment by sponging, wet packs, or baths. This form 
of treatment should therefore bo employed in the presence of 
those symptoms whether or not the temperature has attained 
a high level, and in their absence a general rule may be adopted 
of sponging the patient when the temperature reaches 102*6° F. 

sponging. The patient should be wrapped in a blanket and 
the limbs and trunk should be thoroughly sponged for five 
minutes each with a sponge partly wrung out of cold water. 

Wet pack. The patient is wrapped in a sheet wrung out of 
water at a temperature of 75° F. At the end of half an hour he 
should bo rapidly dried and placed between blankets. 

H 2 
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Baths. In the case of adults great difficulties are experienced 
owing to the weight of the patient ; in children this treatment 
is easily carried out. The water should at first he warm, 
even 100°. The patient is then lowered carefully into the hath, 
and cold water allowed to run in until the temperature of the 
water is lowered to about 80°. In the case of hyperpyrexia too 
should be added and the temperature brought down to about. 
65°. If water at a temperature below 80" is employed t he pat lent, 
should be given a stimulant, such as sp. amnion, aromat. ." ss, 
sp. setheris 3 ss, aq. ad g j, just before the hath, and the limbs 
should be rubbed vigorously whilst ho is in it. The. period of im- 
mersion should he from fifteen to thirty minutes, hut the patient 
must be removed at once if any signs of collapse appear. 

If a hath is npt available hyperpyrexia may l>e treated by the 
wet pack with pieces of ice laid over the abdomen, and an ice- 
bag may be applied to the head. 

2. Insomnia and Dbubutm 

Sponging and the wet pack should he tried, and are often 
followed by sound sleep. Hypnotics are, however, often neces- 
sary in addition. Potassium bromide, gr. xv, with chloral, gr. x, 
may be given an adult ; bromide, gr x, and chloral, gr. v, for 
a child. Sulphonal, gr. xx, or trional, gr. xv, may also be given 
to an adult. If these drugs fail recourse must be had to opium, 
Dover’s powder is often very satisfactory, or a hypodermic 
injection of morphia may be given. 

B. Arising in the course of particular fevers 
1. DmmiKRiA 

The treatment of diphtheria by antitoxic serum is so important , 
and its use at as early a date as possible is so imperat ivc, that it 
should ho regarded as emergency treatment. Serum should be 
given if there is any suspicion of diphtheria, without waiting for 
results of bacterial cultivation. If given in the first twenty-four 
hours it reduces the mortality of diphtheria practically to nil. In 
a mild case, seen on the first day, 2,000 units should he injected. 
In a more severe case, or in one seen at a later stage, 8,000 units 
must be given. A further dose of 4,000 units should Ik> given on 
the following day if the membrane increases. In had cases, with 
few or no signs of improvement, another 4,000 units should bo 
given on the third day. It should bo injected into the sub- 
cutaneous tissue of the flanks. 
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A child who has been sleeping with another who develops 
diphtheria should be* given an injection of 500 units as a pro- 
phylactic nfeasure. 

(a) Laryngeal obstruction . Diphtheria is, of course, the com- 
monest cause of respiratory obstruction in children, although 
the frequency of this complication, and particularly the need for 
tracheotomy, have been markedly diminished since the intro- 
duction of the antitoxin treatment. In a case which has escaped 
diagnosis, or in which the antitoxin has been used too late, the 
onset of respiratory obstruction, although sometimes rapid and 
almost sudden, is more often gradual, so that, if the case is 
being watched, the right moment for surgical interference can 
be selected. In hospital practice it is not uncommon for a child, 
when first brought up, to be actually in extremis , and tracheo- 
tomy has then to be performed with the utmost dispatch and 
without a certain diagnosis of diphtheria. Nevertheless, even in 
the most desperate case, a digital examination of the pharynx 
should invariably be made, lest a retropharyngeal abscess be 
mistaken for diphtheria. 

It must be pointed out, however, that, oven when the condition 
is very urgent, the operation need never bo done so hurriedly as 
to be done badly. Of no undertaking can it be more truly said, 
'More haste, less speed. 5 We have seen the trachea opened 
whilst the engorged veins were still bleeding, with the result that 
the child, giving a great gasp, sucked in enough blood literally to 
drown itself. 

When it becomes necessary in a less severe case to give relief 
by surgical intervention, there are two courses open, namely 
intubation and tracheotomy. We do not propose to discuss the 
relative value of the two operations. It is enough to say that 
the difficulties of intubation in unpractised hands, not only in the 
actual performance but also in persuading the tube to remain in 
place, together with the risk of pushing membrane down in front 
of the tube, have led the majority of surgeons to abandon in- 
tubation as a routine measure in diphtheria. Tracheotomy is 
undoubtedly easier for those who have had no special practice 
with intubation, and on the whole the balance of opinion lies in 
its favour. 

High and low tracheotomy . Of the two operations (see p. 200) 
the latter is to be preferred, although slightly more difficult of 
performance. The. farther below the larynx that the incision into 
the trachea is made the easier is the after-treatment, and, with 
the low operation, there is rarely any difficulty experienced in 
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leav ing out the tube, such as occasionally ^iceurs after the high 
operation. The silver tube should not be allowed to remain in 
for more than twelve or twenty-four hours. If a tula* is neces- 
sary after that time, a rubber one should be employed. 

Should the tube become blocked with mucus, blood-clot, or 
membrane, no attempt must be made to clear it whilst hi mHu. 
The evil custom of pushing a feather down the tube has been 
rightly abandoned. The inner tube must, be taken out and 
cleared, and, if this fails to secure a free air-way, the whole tube 
must be removed and the trachea held open with the dilators 
whilst the tube is being cleaned. This treatment will often allow 
the child to cough up, through the tracheal wound, a piece of 
membrane which could not be expelled through the tube. 

(6) Cardiac failure. Certain unfavourable factors predisjjose 
to death from toxaemia in an early stage, or later from can tine 
failure. Among these factors may bo mentioned the presence 
of widespread or persistent faucial membrane. Much glandular 
swelling is another indication of severity. Local luetnorrliages 
from the throat, renal haemorrhage, and cutaneous purpuric 
spots are of grave import. Oaiger has never seen n patient 
recover in w'hom purpuric spots appeared as a primary and 
independent phenomenon. Finally, the prognosis is markedly 
dependent on the time at which antitoxin is administered. 

The circulatory symptoms which attract attention are irregu- 
larity of pulse ; a quick pulse, especially when associated with 
a normal or subnormal temperature ; or a slow pulse. The left 
ventricle may dilate and an apical systolic murmur may be 
heard. The heart sounds are faint and the normal pause after 
the second sound may be shortened, the cardiac rhythm assum- 
ing what Caiger calls the ‘ tic-tao ’ character. These symptoms 
are usually first noticed early in the second week of illness. 
Vomiting is a common accompaniment and is a very grave sign. 
Nothing can be kept in the stomach, and retelling is apt to be 
frequent even in the absence of attempts at feeding. Restless- 
ness is common, and pallor comes on with preoordial oppression. 
The urine becomes scanty and albuminous. 

Treatment. The tendency to cardiac failure should lie borne in 
mind in cases presenting unfavourable faucial and other features 
at the onset of the illness as above dascribcd, and the slightest 
signs of circulatory failure should bo carefully watched for. 

Absolute rest is the most important measure. The patient 
should not he allowed to do anything whatever for himself. 
Digitalis and strophanthus arc of iittlo use. Hypodermic injoc* 
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tions of strychnine should be tried. Adrenalin is well worth 
trying on account of i?s stimulating action on the heart. It may 
be given by the mouth in 5-minim doses of adrenalin solution 
(1 in 1,000) every four hours, or in doses of 15 minims with each 
rectal feed. Unfortunately it is doubtful whether its activity is 
retained when administered by mouth or rectum. It may be 
given hypodermically in smaller doses, 2 minims at a time. 
Alcohol in small quantities may be tried, champagne being the 
most suitable form. If there is much cardiac pain and restless- 
ness small doses of morphia should be given. 

Coldness of the extremities should be treated by hot bottles 
and rubbing. Intravenous infusion of saline is of doubtful value, 
for the addition of fluid may further embarrass the heart. 

(c) Diphtheritic paralysis . This is most likely Jo occur in cases 
of a severe type, and in those in which antitoxin is not adminis- 
tered at an early date. 

Attention is usually drawn by a nasal intonation of the voice 
indicative of weakness of the palate, or by difficulty in swallowing 
fluids, which are apt to regurgitate through the nose. Weakness 
of accommodation and squints are common. Later the legs 
become weak, with loss of knee-jerks, and in severe cases the 
paralysis may be very widespread. 

Treatment. Absolute rest in bed must be enjoined. If liquids 
cannot be swallowed, milk and other food should be given in the 
form of jelly by the use of isinglass, or cornflour may be used. 
In bad cases food must be given through a rubber tube passed 
through the nose down the oesophagus. Nasal feeding should 
always be resorted to if swallowing is attended by coughing 
owing to food entering the larynx. When vomiting is present 
in addition, rectal feeding must be employed. Strychnine is 
valuable and is best given hypodermically. Finally, in prolonged 
cases with weakness and wasting of limbs massage and electricity 
should be employed. 


2. Entioric Fever 

(a) Tympanites . Great care must be taken to determine that 
the distension is due to tympanites and not to perforation and 
peritonitis (see Chapter XIII). Sometimes it is extreme, and it 
may recur frequently in the same case. It may develop very 
rapidly and cause considerable pulmonary and cardiac embar- 
rassment. A soap enema, containing l to 1 oz. of turpentine, 
often gives prompt relief ; or half a drachm of oil of rue with 
3 o %. of glycerine, and soap enema to a pint, may be used. A 



104 EMERGENCIES OF GENERAL PRACTICE 

long rubber tube passed per rectum sometimes acts successfully. 
An ice-bag to the abdominal wall should also be tried, in 
a series of 147 cases treated with oil of cinnamon f Am the time 
of coming under treatment until the temperature had fallen to 
the normal, Caiger did not observe a single ease of meicorism. 
It was given at first in doses of 2i minims every two hours, and 
increased in the course of a few days to 4 or f> minims. 

Marked improvement may occur after the relief of severe 
tympanites; the pulse improves, restlessness and delirium may 
cease at once and be followed by quiet sleep. 

(6) Perforation . Sec p. 254. 

(c) Hamorrhaye. In mild cases an ice-bag should he placed on 
the abdomen. Rectal injections of iced water are also useful. 
If there is much restlessness morphia should be given hypo- 
dermically, but inasmuch as perforation sometimes occurs with 
haemorrhage, signs of this should be carefully watched for, and 
the influence of opium in obscuring the early signs of peritonitis 
should not be forgotten. In very severe eases intravenous 
injection of normal saline should be used, tin* extremities wrapped 
in cotton-wool, and hot-water bottles applied. 

3. LOBAK PjfKt'MONJA 

Pneumonia is so important a disease, and the mortality so 
great, that every case should he regarded from the onset as 
an emergency. The intensity of the toxa»mia is by no means 
proportional to the area of lung involved ; death often oecurs 
with only a small amount of consolidation of the lung, and on 
the other hand extensive consolidation may be attended by 
mild constitutional symptoms. An apparently mild attack may 
become very serious from the supervention of compilations. 

It is most important, therefore, that no effort should lie spared 
from the very beginning to conserve the strength of the patient, 
to supply him with adequate nourishment, to relieve pain, and 
to treat symptoms generally. 

The room should be well ventilated, and the temperature 
kept at from 60° to 65° F. Visitors are most undesirable, as 
talking is very^ exhausting to a patient with pneumonia. The 
mouth should be washed several times a day with a mouth-wash 
such as 6 Listerine \ A cotton-wool or gamgee-t issue jacket is 
advantageous, hut heavy bedclothes are mulosirable. The pat ient 
should be sponged over daily with tepid water. Hitting up in 
bed ought not to bo allowed ; examination of the back of the 
lung can be made by rolling the patient over on to his side. 
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The bowels should be well opened at the beginning of the 
illness by a dose of five? grains of calomel, followed in the morning 
by a saline jturge. 

The food should consist in the first place of milk ; two pints is 
a fair quantity, part of which may be given as custard or junket. 
One egg should be given, either in custard or beaten up in milk. 
A pint of beef -tea or chicken broth will complete all that is 
necessary in the way of food. If the patient wishes for more 
there is no reason against it, but if reluctant it is a mistake to 
force more, as the digestive capacity is much impaired. Food 
should be given every two or three hours in the day and about 
every four hours in the night. Water, barley-water, or lemon- 
juice and water may also be given freely, as thirst is often 
marked, it is a good tiling to promote free action of the skin ; 
a patient is much more comfortable when the skin is moist than 
when it is dry. 

The onset of pneumonia is often attended by severe pleural 
pain, usually axillary. Two or three leeches will nearly always 
relieve this promptly : if not, a sixth of a grain of morphia should 
be given hypodermically and repeated once if necessary. 

Sleep is most important, and during the first two or three days 
there is rarely any risk in giving ten grains of Dover’s powder at 
night. Sleep shields the nervous system and enables the patient 
better to withstand the insomnia, restlessness, and delirium that 
may develop later in the course of the disease, when one may 
hesitate to give opium. Cold sponging is then most valuable and 
at the same time is useful in lowering the temperature. The 
patient should be sponged whenever the temperature reaches 
104° F., and if it rises to 105° F. a cold pack may be given (see 
p. 99). 

Tympanites is sometimes troublesome. It not only hampers 
the respiration but greatly increases restlessness and prevents 
sleep. Food should be withheld for a few hours and a turpentine 
enema given, or the rue enema mentioned on p. 103. Hypodermic 
injections of strychnine also seem to relieve it. 

Cardiac failure is the most serious complication. At the 
earliest sign of weakness, and especially of irregularity, of the pulse, 
strychnine should be given hypodermically, grt ,* 0 every six 
hours, and every four hours if necessary. Digitalin, gr. 1 J 0 , 
is often combined with the strychnine. Alcohol should also be 
used, though it is not necessary as a routine in all eases of 
pneumonia.; brandy, 4 or (> ounces in the twenty-four hours, or 
champagne may be given. Alcoholic subjects with pneumonia 
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should not be deprived of alcohol, but should have fairly largo 
doses of it. Sp. ammon, aromat. 3 j, »p. ifitherw 3 as, iuj. ehloro- 
formi ad g j, every four hours, is an excellent stinnifanh 
If the blood-pressure is taken regularly by a Riva Rood or 
other instrument, a fall in the blood-pressure may be taken as 
a certain indication for stimulants* 

If, despite treatment, the face becomes eyanosed, the jugular 
veins distended, the pulse very feeble and epigastric pulsation 
marked, venesection should be performed and about 10 ounces 
of blood withdrawn. Oxygen inhalations should also bo given, 
and are often very useful in the eawlier stages. Hypodermic 
injections of 2 or 3 minims of adrenalin solution (1 in 1,000) may 
be given, and rectal injections of normal saline. 

In severe cases the danger is not over when the crisis occurs. 
The temperatufe falls and the patient may fee! very cold. An 
extra blanket and hot bottles should be applied and stimulants 
continued, as fatal collapse is not unknown. 



CHAPTER VI 


BURNS AND SCALDS 

A bum is defined as the lesion occasioned by dry heat, and 
a scald as that which results from the action of moist heat, upon 
the skin and mucous membranes. Except that scalds are usually 
of less severe degree, the distinction is not of any practical 
importance, and the term bum will here be used to denote both 
kinds of injury. Certain corrosive chemicals produce lesions 
which in effect arc the same as those resulting from heat. The 
destructive effects of powerful electric currents are similar, but 
present certain special features. 

Burns of the mouth and throat give rise to special symptoms 
and dangers. These arc considered elsewhere (p. 192). 

Degrees of burns . Burns are commonly described as being 
divided into six degrees, according to the depth to which they 
affect the tissues, but in practice it is not easy to distinguish 
them with any accuracy. ' Moreover, if an area of any considerable 
extent is involved, several degrees are always present together. 
The degree, broadly speaking, determines the mode of treatment, 
the amount of deformity which will remain, and to some extent 
also the severity of the constitutional symptoms. 

A bum of the first degree produces only hyperaemia, and leaves 
no permanent mark. The second degree is that of vesication, in 
addition to the hypersemia. Blisters of enormous size are some- 
times produced, but complete recovery takes place and no trace 
may remain except perhaps a little brownish pigmentation of 
the skin. Bums of the third degree involve destruction of the 
superficial layers of the epidermis, but leave intact the deepest 
layers of epithelial cells lying between the bases of the papillae. 
This is of the greatest importance, because regeneration will 
take place with great rapidity and with the miftimum amount 
of scarring. The ultimate result of a burn of this degree is 
a whitish supple scar, perhaps with some amount of patchy 
pigmentation, but with little or no contraction or deformity. In 
the fourth degree the whole thickness of the skin is destroyed ; 
in the fifth the subjacent muscles are also affected ; and in the 
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sixth the bones are reached. The last throe entail, after separa- 
tion of the sloughs, healing by granulation, giviiig rise to the 
formation of much cicatricial tissue, and consequently often to 
very extensive deformity. 

Prognosis as mjarth lift* 

The following are the chief factors to be taken into considera- 
tion in forming an opinion as to the danger to life. 

(а) The degree of shock . The initial symptoms are summed up 
in the word shock, and unless this can he speedily remedied the 
outlook is very grave. 

(б) Age . The death-rate for burns in patients at the extremes 
of life is very high, infants especially exhibiting a mortality 
apparently out of all proportion to the extent of the lesion. 
During the yo&rs 1901 to 3904, 255 eases of burn and scald in 
children under 10 years of age were admitted into »St. Thomas s 
Hospital. For those under 5 years of age the mort ality was 27 per 
cent, whilst for tho.se between 5 and If) it was only 8 per eent . 

(c) Constitutional condition. The alcoholic and those sullering 
from visceral disease or any form of debility succumb to the 
effects of burns much more readily than do the healthy, and art* 
far more liable to pulmonary and other complications. 

(d) Extent and degree . With regard to the immediate outlook, 
the superficial area involved is of far greater importance t Him the 
depth, but as regards the subsequent progress of tin* cast* it is 
the depth which is the more important factor, chiefly because 
of septic complications. 

(c) Situation . Burns of the front of the chest and abdomen, 
and particularly of the genitals and perineal region, are far more 
dangerous than thoso of the back and limbs. Thus, a superficial 
burn involving a largo area of skin, especially about the chest and 
abdomen, is more dangerous than a smaller burn of greater 
depth. 

(/) Sepsis. Death may result from prolonged suppuration 
with its attendant toxaemia, or from septicaemia and premia. 
Occasionally some specific infection develops and proves fatal. 
Bronchitis, broncho-pneumonia, and nephritis are of grave 
import. * 

Treatment 

In the first place every effort must be made to overcome 
shock. The burnt area having been covered over tem|xmm!y, 
by preference with moist lint, the patient must be put to bell, 
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wrapped in warm blankets and warmed with hot bottles. Stimu- 
lants, of which strychnine is particularly valuable, must be 
administered^nther hypodermically or by the mouth. The foot 
of the bed may be raised, and the limbs may be bandaged, pro- 
vided that they are not involved in the burn. If the patient 
does not quickly react to these measures, intravenous infusion 
should be performed. The addition of 10 minims of adrenalin 
solution (t in 1,000) to the saline infusion increases very markedly 
its efficacy in oases of shock. 

The treatment of the burnt area is of importance in relation 
to the shock, which is largely due to the exposure of nerve 
elements over a large area. Protection of the raw area is best 
attained by the application of lint soaked in a 0*5 per cent solution 
of picric acid, which coagulates the albuminous exudate and is 
supposed in this manner to form a protective covering to the 
exposed nerve fibres. The dressing should be kept wet by 
repeated applications of fresli picric acid lotion, but should not 
otherwise be disturbed for two or three days. After that time 
it will have accomplished all that it is capable of doing, and should 
he replaced by some other form of dressing. It is well to recollect 
when using picric acid that unsightly staining of the skin and hair 
may remain for several weeks. It should therefore be used with 
caution for burns of the face and head. 

Unfortunately, when the patient comes under the surgeon’s 
care, the burnt surface has usually been already covered with 
some greasy or oily substance or drenched with flour, forms of 
treatment which favour the supervention of sepsis. The applica- 
tion of these remedies is said to alleviate pain, but this is not 
a point of importance, as a bad burn gives rise to little or no pain 
on account of the accompanying shock. In fact, the degree to 
which pain is absent affords some indication of the severity of 
the shock. 

Should the patient be seen immediately after the accident, the 
question of removal of adherent clothing will arise. Remembering 
that manipulation of the burnt surface tends to increase the 
shock, it is best to defer such removal until the shock has passed 
off. The adherent parts of the clothing, the rest having been cut 
away, are best removed by gradually soaking thenf off with warm 
boric lotion or peroxide of hydrogen. 

Cleaning under anesthetic. This form of treatment, which in 
many eases gives excellent results, is applicable to severe and 
dirty burns, particularly where clothing is adherent, and when 
the surface is caked over with flour and grease. As soon as the 
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initial shock has passed off, the patient is anaesthetized, ami the 
whole burnt surface and a large area rff surrounding skin are 
thoroughly scrubbed with ether-soap, followed By alcohol or 
ether. The cleansed bum is then covered with lint soaked in 
picric acid solution. 

The subsequent local treatment will be decided by the depth 
and situation of the burn. In the first two degrees a dry dressing 
of some powder, such as boracic acid or zinc oxide, or a mixture 
of the two in equal parts, covered over with a layer of eott on-wool, 
should replace the picric acid dressing. In the. third degree a wet 
boracic dressing will probably bo required for two or three days, in 
order to render the surface clean, after which the dry powder 
makes an admirable dressing. If this surface is permitt<>d to 
remain sodden, healing is delayed. For burns of the first three 
degrees, and later for oven deeper ones, the prevention known 
commercially as the ‘ Bardella ’ bandage is an excellent alterna- 
tive. This is merely a bandage impregnated with a powder of 
bismuth, and is to be applied directly to the burnt surface. 
It may be allowed to remain in place for several days, and 
when removed, the burn is frequently found to ho almost 
healed. 

In the fourth and the still more severe degrees tin* separation 
of the sloughs and tho subsequent healing are very apt. to be 
attended with serious septic complications. Every care nuist 
therefore be exorcised to prevent absorption, and nothing is 
better for this purpose than the amlmuom bath. This form of 
treatment is obviously most conveniently and easily carried out 
in the ease of the limbs, but it can also be employe! for the 
trunk. The patient may be immersed in a boracic bath for from 
a quarter of an hour to an hour twice a day. In preparing the 
bath it should be remembered that it is useless to throw the 
boracic powder into tho water, because it merely Jtoats upon 
tho surface as an inert scum. Tho proper way is to mix the 
powder with a small quantity of water until tv creamy fluid is 
obtained, in much tho same manner in which domestic starch 
paste is made, and then to dissolve this in the hath. The water 
should be kept at a comfortably warm temperature, the whole 
time. It musfnot bo forgotten that prolonged immersion some- 
times causes great exhaustion, especially in children and oitl 
persons, so that it is necessary to keep a very close watch upon the 
patient during the whole time that he is in the bath. If symptoms 
of collapse show thomselves, tho patient must be removed from 
the bath, and, the burnt surface having been covered over, put 
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hack to bod between warm blankets. Stimulants may have to 
be given. The bath B; often better borne on the second and 
succeeding Aifya than at first. 

After the sloughs have separated and the patient’s general 
condition has been improved, the granulating surface should be 
grafted, because this not only hastens healing very considerably, 
but also to a large extent prevents or minimizes cicatricial con- 
traction. The earlier this grafting can be done the less scar 
tissue will be formed, and consequently the less will be the 
disfigurement. Any tendency to cicatricial deformity must 
be carefully corrected by splinting, or by the weight-and-pulley 
extension in the case of the lower limb. Adhesions between two 
contiguous surfaces, such as the inner arm and chest, or between 
two fingers, can only result from negligence. 

Amputation. Primary amputation is called ft>r in burns of 
the limbs when the destruction is extensive, deep, and irre- 
mediable : when a joint has been opened into : and when the 
whole thickness of the limb is charred. Time must be allowed 
for the initial shock to pass off, lest the additional shock of the 
operation prove fatal. Secondary amputation may be required 
for local septic complications such as infective arthritis, osteo- 
myelitis, or moist gangrene. It may also be necessitated by the 
severity of the constitutional symptoms cither of toxaemia or 
pyiemia, or if, after prolonged suppuration, amyloid disease is 
threatened. 


Burn h and {Scalds in special (Situations 

1. The eyelids, cornea, and conjunctiva. See Chapter XXII. 

2. The mouth and throat . Children arc liable to inflict such 
injuries upon themselves by attempting to drink from a boiling 
kettle ; others receive them from the inhalation of flame in 
burning buildings, and similar lesions are produced by swallowing 
corrosive poisons. The immediate dangers are shock, which may 
seem out of proportion to the injury, and oedema of the tongue, 
pharynx, and larynx, causing suffocation. 

Treatment. The patient should be put to bed, with a tent 
and steam-kettle, and the shock treated. Tracheotomy in- 
struments should be at hand in case urgent efyspnena should 
supervene (see p. 11)2). 


H«Tn«'lrrW*m W^on U!ntp 
Muthiganj, Allahabad, 
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ELECTRICAL INJURIES 

« 

The following remarks are based upon a paper by Sir Thomas 
Oliver. 1 

Currents of high voltage passing through the body from eon 
tact with live wires produce both internal and external effects. 

(а) Death may be due cither to inhibition of respiration 
followed by cardiac failure, or to primary cardiac failure. 

In a case not instantly fatal treatment must Ik*, instituted at 
once, the most important measure being that of artificial respira- 
tion. Oliver cites the case of a workman resuscitated after an 
hour of artificial respiration even when life* had been pronounced 
extinct by a medical man. 

(б) Severe non-fatal burns are often attended by convulsions 
and loss of consciousness, and these patients are particularly liable 
afterwards to suffer from traumatic neurasthenia. 

Locally, the characteristics of electrical burns are extensive, 
destruction of tissue, slow spread of gangrene beyond the area 
immediately killed, much pain, and slow healing. Tin* extent of 
the injuries may not be appreciated until tiie clothes have been 
removed. ‘The boots, for example, may not exhibit any sign 
of injury, and yet on removing them the feet, are found to lie 
deeply lacerated and the bones exposed. Nmv and again it 
happens that a person receives a severe electrical shock, and at 
the time there are no external signs of injury, and no symptoms 
on the part of the nervous system. A few days afterwards signs 
of gangrene appear on some part of a limb, and removal of 
the affected portion by surgical means has to bo adopted. . . . 
Operation after operation is performed in the hope of saving the 
patient’s life, but the concealed internal injuries are- so severe* and 
of such an oxtensive nature as to bailie the resources of surgery.’ 

Injuries caused by lightning arc of a similar character. Persons 
struck by lightning may be killed outright, or rendered uncon- 
scious for a variable period. After recovery of (‘onsciousitess 
transitory paralyses may occur ; less often permanent paralyses 
from cerebral haemorrhage have been noted. The local injuries 
may be bums of a similar character to those above mentioned ; 
injuries such a%might be produced by a blunt cutting instrument, 
and fractures. 

Treatment for these various injuries must be carried out on 
appropriate general lmos. 

1 Lancet, I’ob. 11, 1011. 



CHAPTER VII 

FRACTURES 

Many of the terms commonly applied to fractures are self- 
explanatory, and it would serve no useful purpose to enter into 
a discussion of them. Moreover skiagrams and operative inspec- 
tion have modified many of the older ideas concerning the various 
types. 

Whilst all these injuries are emergencies, yet a compound 
fracture is, other things being equal, of far greater importance 
and urgency than a simple one. An error in the initial treat- 
ment of a compound fracture may involve infection of tissue 
which may be followed by the most disastrous consequences. 
In this section therefore the compound fractures will be con- 
sidered first. 


I. COMPOUND FRACTURES 

The essential feature in these cases is the presence of a com- 
munication between the broken bone and the exterior, through 
a wound in the skin or mucous membrane, by means of which 
micro-organisms may reach the site of fracture. This definition 
does not include the rare instances of infection of a simple fracture 
by way of the blood-stream from some septic focus elsewhere in 
the body. The wound of the soft parts leading down to the 
broken bone may have been made either from without inwards 
by the same violence as that which causes the fracture itself, or 
from within outwards by the projection through the skin of 
a sharp fragment of bone. The outlook in the latter class is 
as a rule better than in the former, partly because foreign 
material, such as portions of clothing, are not carried inwards 
at the time of the injury, and partly because the vitality of the 
tissues is not so much interfered with by bruising. 

Some fractures are almost of necessity compound. Those 
involving the body of the lower jaw are almost invariably so, 
from laceration of the closely adherent gum ; those involving the 
base of the skull, with external haemorrhage, are necessarily com- 
pound. 

s &R. 
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Diagnosis. This rarely offers any difficulty, but now and then 
doubt arises when there is a wound of flic skin in the neigh- 
bourhood of a fracture without any obvious rofhmunication 
between the two. Although it is highly important to make 
a diagnosis, no probing of the wound must be done* at any rate 
until after thorough cleansing ; even then the procedure is of 
doubtful expediency, and is only to be employed after mature 
consideration of the risks involved. The safest rule is to treat 
a doubtful case as though it were compound, by thoroughly 
cleansing the wound and surrounding skin, applying an antiseptic 
dressing, and using a temporary splint (see p. 1 15), 

General Line of Treatment for Oom pound Fracture* 

The key-note is cleanliness. If asepsis ean be secured, the 
course of the case will be the same as that of a simple fracture. 
This is far more likely to happen if the damaged tissues are 
treated with gentleness and are not further injured by the 
indiscriminate use of chemical antiseptics. 

Two main classes of compound fractures may be distinguished. 

1. The Less /Severe Oases 

These are usually cases in which the fracture lias been rendered 
compound by the projection of a sharp fragment through the 
skin. They are commonly unassociated with much bruising or 
other damage to the soft parts, and are most, frequently met with 
in the lower limb, particularly in the case of the tibia. 

• Treatment. The cleansing of the skin and wound am to be 
carried out on the general lines laid down in Chapter IV. In cases 
where the bone is projecting through the skin, it may lie necessary 
to enlarge the wound in order to effect replacement. Ft is seldom 
either necessary or advisable to remove any portion of bone. 
If there is much comminution, any small separated fragments 
should be removed, but pieces which retain any sort of attach- 
ment should be preserved. 

The question of immediate wiring or plating sometimes arises, 
the argument being that as there is already a wound, the oppor- 
tunity should *be taken of securing the bones in apposition by 
means of some mechanical device. This we believe to be, in the 
great majority of cases, a mistake, partly because, accurate 
adaptation without the intervention of soft tissues can con- 
veniently be obtained by means of manipulation alone, and 
partly because the operation of wiring or plating adds both to 
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the time of exposure of the wound, and to the damage of the 
tissues, so that suppuration is encouraged. The conditions obtain- 
ing in a compound fracture differ from those of a simple fracture 
deliberately exposed in an aseptic operation, in that some degree 
of infection is almost certain to be present ; the best chance for 
the tissues to overcome this infection lies in cleanliness combined 
with gentle handling, and the avoidance both of unnecessary 
manipulation and of the introduction of a foreign body. 

When the wound has been thoroughly cleansed by copious 
washing with hot sterile saline solution, the bruised and tom 
skin edges should be pared away with a sharp knife, so as to leave 
a fresh clean-cut margin. Sometimes persistent venous oozing 
occurs during the operation ; this can usually be controlled by 
hot saline irrigation, and the administration of oxygen by the 
anaesthetist, but if these measures fail the wound must be plugged 
with sterilized gauze. Whenever it is possible, the wound should 
be closed without drainage, but at the same' time it is important 
that there should be no tension upon the stitches, which should 
be inserted neither so closely nor so tightly as to prevent exuda- 
tion escaping between them. Less exudate occurs when a wound 
has been treated aseptically than when it has been drenched with 
chemical antiseptics ; those therefore who use the latter find it 
necessary to provide drainage more frequently than those who 
do not. 

A plentiful dressing of dry antiseptic gauze and wool is then 
applied. When a splint is necessary, as in the case of fractures 
of the bones of the limbs, it should be of such a kind that the 
wound can be easily inspected, with as little disturbance as 
possible. At this stage the position of the bones is of less impor- 
tance than the condition of the wound. 

If at the end of four or five days the general and local condi- 
tions indicate that the case is running an aseptic course it may 
be treated as a simple fracture. 

If, on the other hand, suppuration occurs, the patient is 
exposed to the dangers, both local and constitutional, of infective 
osteomyelitis. Any degree of the infective process may be met 
with, depending upon the nature and virulence of the organisms 
present, and to a less, though by no means an insignificant 
extent, upon the constitutional condition of the patient. 

Three main classes of infected compound fractures may be 
distinguished : — 

(a) Those in which the infection is mild, in which the local 
signs of inflammation are slight, and in which little constitutional 

12 
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disturbance occurs. In these cases it is sufficient merely to 
remove stitches, apply hot fomontations/and, immobilizing the 
limb upon some splint which allows of ready access fo the wound, 
to await the separation of the small sequestrum which may he 
expected to result. 

(6) Those in which severe constitutional symptoms, wide- 
spread cellulitis, extensive necrosis, or infection of a neighbouring 
joint occur. In such cases energetic treatment by free incisions 
and drainage, and bath treatment where practicable, may yet 
succeed in saving a limb. But if, in spite of all such measures, 
the fever continues and the patient is losing ground, amputation 
will have to he performed. The operation is rendered imperative 
if symptoms of pyaemia (p. 58), such as rigors and metastatic 
suppuration, begin to manifest themselves. 

In both (a) and (&), treatment by Bier's hyperauuie methods 
may be given a trial, as excellent results have been obtained 
thereby (see p. 73). 

(c) Those in which some specific micro-organism has invaded 
the wound. In such cases, as a rule, immediate, amputation is 
required (see Tetanus, p. 77, and Emphysematous Gangrene, 
p. 80). 

2. The More Severe dawn 

In young and healthy patients an attempt may he. made to 
save a limb which in the agod or unhealthy would demand 
primary amputation. The factors of age and general health 
must therefore be taken fully into account when deciding between 
expectant treatment and immediate amputation. But there are 
some cases in which the local condition alone would indicate 
primary amputation, such as : — 

(i) Severe crushes with extensive comminution of bone mid 
laceration of soft parts. 

(ii) Complete disorganization of a neighbouring joint. 

(iii) Extensive laceration of tendons and nerves. 

(iv) Rupture of a main artery, or such damage to blood-vessels 
as would render gangrene practically certain. 

Treatment, (a) Conservative. The wound is to lx* cleansed and 
treated on the same lines as those described for the less severe 
cases of compound fracture. Crushed and lacerated pieces of 
skin, muscle, and fascia must be cut away, completely separated 
fragments of bone removed, and the whole wound freely irrigated * 
with hot saline solution. If the skin wound is large, a few sutures 
should be inserted, but they should be loosely tied so as to avoid 
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all tension, and the wound should be drained either with rubber 
tubing or with Kocher’s glass tubes, according to its size and 
depth. The^limb is then placed upon a temporary splint which 
allows of easy access to the wound. If the wound is conveniently 
situated, as in the forearm or leg, the limb, splint and all, may be 
placed in a continuous boracic bath. Any sign of spreading 
cellulitis is the indication for free incision. In these cases also, 
treatment by Bier’s congestive methods may give good results. 

(6) Amputation . If primary amputation is decided upon, it 
should be done through healthy tissues as close to the site of 
injury as possible. The formal operations of the text-books are 
rarely either applicable or desirable, for it is better to fashion 
the flaps so as to use whatever undamaged skin and other tissues 
may happen to be available for the formation of a good stump. 
The flaps so made should be loosely sutured, 1 * and drainage 
provided. 

Secondary amputation for infection after an attempt to save 
a limb has to be performed at a higher level than in the case of 
a primary amputation, in order to secure healthy tissue for the 
stump. In these cases one of the formal operations may be 
employed. 

XI. SIMPLE FRACTURES 

In treating a simple fracture, the objects to be kept in mind 
are (a) the restoration of the fragments to their natural position 
both in relation to one another and to the surrounding parts, 
(b) the maintenance of the correct position until union has taken 
place, and at the same time (c) the prevention of such disability 
as would arise from wasting of muscles, impairment of circulation? 
or adhesions in neighbouring joints and tendon sheaths. 

(a) Restoration of the fragments to their natural position. 
Muscular spasm, effusion of blood, interposition of soft parts, and 
displacement of small comminuted fragments, may all play 
a part in preventing the accomplishment of this first essential. 
The last two difficulties may prove insurmountable without 
operative measures, but they form only a small proportion of the 
total number of fractures. If the bruising and swelling are con- 
siderable, which is more likely to happen with fractures from 
direct than from indirect violence, it may be advisable to wait 
for a few days before subjecting the limb to much manipulation, 
or applying a plaster of Paris splint. In such cases the limb should 
be fixed in as good a position as possible upon a temporary splint, 
perhaps with the addition of an ice-bag or an evaporating lotion 
dressing. Cold should, however, be used with caution, especially 
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in old persons, as it may interfere with the vitality of the skin. 
The sooner the fracture can he * set 5 the 1 letter, and it is nearly 
always advisable to give an aiuvsthotie. for the purpose, indeed 
there are many fractures which cannot he sat isfuetorilv dealt w it h 
without this assistance, whereby not only is pain avoided, hut 
muscular spasm, the chief obstacle to replacement, is at once and 
effectually overcome. Thus the fracture can lie freely handled, 
the best position obtained, and the splint adjusted with ease and 
accuracy. 

(6) The keeping of the bones in position whilst union is taking 
place. Whether reduction has been accomplished by mattipula* 
tion or by open operation, some form of retentive apparatus is 
usually necessary. This should always be of the simplest and 
lightest kind, and so applied as to cause as little pressure ujxm 
and constriction of the parts as possible. Nome fractures require 
no splints, because the deformity does not tend to recur when 
once it has been reduced : of this class a Colies's fracture is a good 
example. Others, such as fractures of the upper end of the 
humerus, require very careful splinting, and for a given ease 
several different kinds may have to be tried before a completely 
satisfactory one is found. It would serve no useful purpose to 
discuss the merits of a large number of individual splints, and 
equally good results can bo obtained in many different ways. 
There are few fractures of the limbs which cannot be treated by 
plaster of Paris splints, and it will be convenient to describe their 
method of application here. The two methods most frequently 
employed are the plaster bandage and the Croft's splint . 

(i) The plaster bandage. This is made by including the. dry 
plaster between two layers of muslin, and rolling them together 
so as to form a bandage. When required for use, tint bandage 
is simply soaked in water, applied wot, and allowed to dry. 
There are several disadvantages attached to this method, in 
the first place, unless the bandage has been freshly prepared, 
the plaster will have deteriorated by exposure to the air, so that 
it is necessary to preparo the bandages as required. Secondly, 
a splint so applied is much more difficult to remove than a Croft's 
splint. 

(ii) A Groffs splint (Fig. IS)) consists of two layers of some 
material such as household flannel, cut to the shape of the limb, 
and soaked in a cream made by mixing fresh plaster of Paris 
with water. The material should be so fashioned that, when 
the limb is enclosed within it, a gap of about an inch is left 
between its edges, along which the splint can subsequently be 
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out for removal. The materials required are two or three bags 
of fresh plaster ; some yards of household flannel ; a large 
basin for mfidng the plaster ; a smooth board or table on which 
the flannel, after being soaked in the plaster cream, can be spread 
out ; boracic powder ; bandages both of flannelette and of 
ordinary domet, and various lengths of soft iron bars, one inch 
in width. When all is ready and the patient under an anaesthetic, 
the limb is well powdered with boracic. The fracture is e set ’, and 
the limb, held in the proper position by an assistant, is completely 
enveloped with flannelette bandages, any bony prominences being 
protected with pads of cotton-wool. The plaster is next mixed. 
The basin should be half filled with tepid water, and the plaster 



gradually added and mixed with it until a fluid of the consistence 
of thick cream is obtained. Into this the shaped flannel is dipped, 
and squeezed so that the air is driven out and its place taken by 
the fluid. The material thus impregnated is then spread out 
evenly, fitted upon the limb, and bandaged in position. If iron 
bars are to be used for strengthening the splint, as is usually 
advisable, they are bandaged on outside this first layer, and the 
second layer of flannel, prepared in exactly the same manner, is 
bandaged on. The limb must be steadily held in position until 
the plaster has set. In a few minutes, if the right proportions of 
water and plaster have been used, the splint will bo felt to become 
warm, a sign that it is setting, and after some five minutes it will 
be sufficiently hardened to permit of no displacement when the 
limb is left alone. When quite dry, another bandage should bo 
applied ? and varnished with starch paste. When it is desired to 
remove the splint, all that is necessary is to cut the bandages along 
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the interval that has been left for the purpose. This done, the 
plaster case can be removed unbroken, cfnd reapplied if neces- 
sary. If the fracture is compound, a window can Ke cut in the 
casing after it has set, to allow for inspection and dressing of (lie 
wound ; but it is easier to allow for this beforehand by cutting 
a window of the right size and shape in the flannel before* soaking 
it in the plaster cream 

Operative Treatment of tiimpb Fracture* 

Much difference of opinion exists as to the advisability of 
operating upon simple fractures, and whilst there are some who 
scarcely ever advise it, except in the case of the patella, there am 
others who argue that perfect restoration of the form of the hone 
cannot be obtained without it, and that any permanent alteration 
in the axis of a' long bone will ultimately result in degenerative 
changes in the neighbouring joints. Much depends upon the 
situation of the fracture. Whilst union with even a marked 
degree of deformity in the case of a fracture of the shaft of the 
humerus is not incompatible with perfect use of the arm, even 
a slight degree of deformity persisting after a Pott's fracture will 
generally mean permanent lameness of a greater or lesser degree. 
It need scarcely be said that no operation upon a simple un- 
complicated fracture is justifiable except in such circumstances 
as to render aseptic healing certain. 

Operation upon simple fractures is required (a) to replace 
fragments which cannot bo controlled by manipulation, {/;) to 
restore the axis of a long bone when the ends cannot be brought 
into proper apposition or retained in position by other means, 
(c) to remove interposing soft structures which would render bony 
union impossible, (d) to ensure accuracy of reduction of fractures 
involving joints, and (e) to relieve pressure upon nerves or blood- 
vessels. Before embarking upon such an operation, it is necessary 
to have skiagrams taken from at least two j mints of view, in 
order that a correct idea may be obtained of the direction of 
the fracture and the position of the fragments. 

Operation. The most rigid aseptic precautions being observed, 
an incision is made as nearly us possible over the site of tin* 
fracture, any important intervening structures being retracted. 
Any tissue interposed between the fractured surfaces having 
been removed, the bones are fitted accurately together. In 
some cases the fragments will remain in place without any 
mechanical assistance except that derived from external splints, 
but more often it is necessary to hold them together by means of 
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wire** or screws. The best of these mechanical devices are 
Arbuthnot Lane’s plaTes, which, being made of rigid metal and 
screwed against the bone, perform the function of internal 
splints. 

In some cases an external splint is required to support the 
limb after operation, but it can soon be discarded and massage 
applied, sooner in fact than if the operation had not been done. 

Screws and wire are apt to become loose from absorption of 
the bone around them, and, even apart from suppuration, they 
may have to be removed subsequently, although they often 
remain indefinitely without giving rise to any trouble. 

Treatment by Massage 

This method of treating fractures is employed^ in two distinct 
ways, (a) as a substitute for, and (6) as an aid to, other forms of 
treatment. 

(а) Splints are entirely abandoned, and the limb is merely 
kept at rest in bed between sand-bags. From the first day 
gentle massage is employed to the whole limb, and always in the 
direction of the venous flow. Also, from the first, the patient 
is made to move the neighbouring joints, the actual broken bones 
being steadied by an assistant. It is claimed for this mode of 
treatment that callus forms more rapidly, so that in a few days 
there is sufficient firmness to maintain the correct position ; 
that pain is at once relieved, and with it the spasm of muscles 
which for the first few days after the accident tends to produce 
displacement; and that recovery is more rapid, all wasting, 
oedema, and stiffness being avoided. There is no doubt that 
some of these claims are justified, but in practice it is difficult to 
keep the bones in proper position whilst union is taking place, 
and the treatment requires a degree of skilled supervision which 
is not easy to obtain. It moreover requires the intelligent co- 
operation of the patient, and is inapplicable in the ease of children 
and the timid. There is, in addition, the risk that, the muscles 
having been kept up to, and even above, their normal standard 
of strength, and pain being absent, the patient will be tempted 
to throw strain ux>on the bone too soon, so that cases of refracture 
are not uncommon. 

(б) Absolute fixation, in plaster of Paris or some other con- 
venient form of rigid apparatus, is maintained for a few days 
until muscular spasm has passed off, and the risk of fresh dis- 
placement minimized. Then daily massage, combined with both 
active and passive movements, is commenced. In the intervals, 
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the limb is immobilized by being replaced in the splints. This is 
continued for from four to six weeks, varying with the particular 
bone concerned, until union is sufficiently firm to allow of the 
splints being finally abandoned. 

Whilst the results obtained from (a) are undoubtedly far 
better than the results of prolonged immobilization, it is doubtful 
whether they are superior to those obtained by a combination 
of fixation and massage. This has been amply demonstrated in 
a large series of cases at St. Thomas’s Hospital, treated by 
J. B. Mennell. 

The Ambulatory Treatment of Fracture# 

By this is meant that in fractures of the lower limb a rigid 
splint, such as that provided by plaster of Paris or some special 
form of instrument, is applied, and the patient is encouraged to 
walk upon the limb from the first. It is claimed that the time 
spent in hospital and the time of absence from business are 
shortened; that union is earlier and firmer; that prolonged 
oedema, wasting, and stiffness do not occur, ami that (‘(im- 
plications such as hypostatic pneumonia and delirium tremens 
are avoided. 

Except for fracture of the neck of the femur in old persons, 
it is a form of treatment that has found few advocates in this 
country, and one that would require very definite, proof of its 
superiority over other methods to recommend it for general or 
even occasional usage. 

III. COMPLICATIONS OK JKKACTU ft HS 

Some complications are due to improper treatment ; others are 
only indirectly consequent upon the injury ; others, again, arcs 
brought about by the injury which produces the* fracture, or by 
the damage done by the broken bone itself at the time of the 
accident. 

With regard to the first class, it is only necessary to mention 
that splint-sores, gangrene, injuries to nerves from pressure, and 
the local pressure-paralysis of muscles known as Volkmamfs 
contracture or ischaemic paralysis, are all to be avoided by proper 
attention to tlfe details of padding and bandaging in t he applica- 
tion of the splints. 

Of the second class, the two commonest arc traumatic delirium 
and hypostatic pneumonia. 

1. Traumatic delirium, and delirium tremens the special privilege 
of the alcoholic, may bo brought on by any injury, but particularly 
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by a fracture. Possibly the sudden cessation of the supply of 
alcohol is a not unimportant factor in its causation. It may 
come on a few hours after the accident, or bo delayed for several 
days. There are generally some premonitory symptoms, of 
which sleeplessness is one of the most important. Refusal of 
food, tremor, a suspicious, irritable temperament, and halluci- 
nations are common. This stage is followed by restlessness and 
outbreaks of violence, so that mechanical restraint may be 
required. 

The treatment is to be directed towards (a) protection of the 
fracture by suitable splinting, (6) administration of a proper 
quantity of food, if necessary by means of the stomach tube, 
and (c) the inducement of sleep. For this purpose large doses 
of chloral hydrate and potassium bromide (30 grains of each) 
are commonly given, and often without the least effect. Some- 
times a subcutaneous injection of hyoscine hydrobromide 
(gr. 0 th to 0 th) answers very well, but often the best hypnotic 
will bo found to be an ounce of brandy, whisky, or gin, according 
to the taste of the patient, given in hot water. It is unwise to 
withhold alcohol altogether. 

2. Hypostatic pneumonia is very likely to attack old persons who 
are the subjects of fracture, even if they are kept in the recum- 
bent position for only a few days. This complication is not 
infrequently fatal, so that the broken bone must often be con- 
sidered of secondary importance, and the patient allowed to sit 
up out of bed on the second or third day, the fracture being con- 
trolled as well as possible by means of suitable splints. 

In the third class are included complications which depend 
upon the proximity of important structures, and, in the case of 
compound fractures, upon the presence of infection. 

In fractures of the skull, spine, chest, and pelvis, the damage 
that may happen to the important structures which those bones 
protect overshadows the bony injury, and is therefore dealt with 
separately under injuries of those regions. 

The following local complications of fractures of the limbs some- 
times occur, but, with the exception of injuries of the joints, they 
arc not common. ^ 

1. Injuries of blood-vessels. Cases are on record in which the 
main artery of a limb is either torn, or obliterated by thrombosis. 
Laceration of a largo artery is attended by the symptoms of 
subcutaneous rupture of an artery (p. 28). Such an accident is 
likely to be followed by gangrene. 

Injuries of the large veins are rare, but damage followed 
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by thrombosis in the smaller veins is common, and is probably 
a cause of the persistent oedema which sometimes follows fractures 
of the lower limb. Nothing can be done for th is condition excop t 
elevation and massage persisted in until such time as the collateral 
circulation shall have become established. 

2. Injuries of nerves Nerves may be injured at. the time of 
the accident either by the broken bone itself, or, independently 
of the fracture, by the force which has produced it. F or example, 
we have seen a case in which the lower cord of the brachial 
plexus was injured by a depressed fragment of a comminuted 
clavicle. But most cases of plexus injury accompanying fracture 
of the clavicle are due to the violent stretching of the nerve 
trunks, when, in a fall upon the shoulder, the head and shoulder 
are forcibly separated. Again, the nerves may be injured some 
time after the abcident, by involvement in callus. 

The commonest peripheral nerve injury complicating fracture 
is that of the musculo-spiral in fracture of the humeral shaft. 
In injuries about the elbow the ulnar nerve is sometimes 
damaged, and the peroneal nerve may suffer in fracture of the 
neck of the fibula. It should bo borne in mind that this nerve 
is occasionally injured, in fractures of the leg, neither by tin* 
accident itself nor by involvement in callus, but by faulty splinting 
exerting pressure upon it as it winds round the neck of the fibula. 
The diagnosis and treatment of nerve injuries is dealt with in 
Chapter XVIII. 

3. Injuries of joints. Injuries of joints complicating fractures 
in their neighbourhood may take the form of ; — 

(i) Complete dislocation, as in a subcoracoid dislocation cum 
plicating fracture of the humeral neck. 

(ii) Partial dislocation, as in a Pott’s fracture. 

(iii) Separation of a fragment of one of the bones entering 
into the joint, as of the internal condyle of the humerus. 

(iv) Fissured fracture running into the joint, with but slight 
displacement, as in the T-shaped fracture of the lower end of 
the humerus. 

(v) Sprains (see p. 148) of a joint in the neighbourhood of a 
fracture which does not actually involve the joint. 

In all these Cases the X-rays give invaluable assistance, and 
this examination should never be neglected. Whenever a frac- 
ture involves the articular cartilage, the most accurate reposition 
is required in order that the movements shall not be interfered 
with either by irregularity of the joint surfaces, or by the forma- 
tion of excessive callus about the articulation. If there is any 
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difficulty about reduction by manipulation, an open operation 
will be required. 

Whencver f a joint has been injured, it is of special importance 
to begin massage and movements, both active and passive, at the 
earliest possible date, in order to avoid subsequent stiffness from 
adhesions. 


IV. INDIVIDUAL FRACTURES 

It is not possible to deal here with individual fractures in groat 
detail, nor even to mention the less common varieties. Nor is 
it possible to describe or discuss the relative merits of various 
forms of splints. Equally good results can be obtained in many 
different ways, and with a variety of apparatus, but for the 
details of these the larger text-books must be consulted. <<ood 
results depend upon the care and assiduity with which the treat- 
ment is carried out far more than upon the particular form of 
splint employed. 


A. Fractures of the Skull 

The chief interest of fractures of the vault and base of the 
skull lies in the accompanying injuries to the nervous system. 
They are therefore dealt with in Chapter XVIII. Other fractures 
of the skull arc : — 

I. Nasal bones and cartilages . Such fractures are often com- 
pound, either externally or into the nasal cavity. In the latter 
case, owing to the difficulty of securing asepsis, necrosis is not 
uncommon. The accident is readily recognized by the de- 
formity, flattening being usually the most conspicuous feature. 
Haemorrhage may be very severe, and sometimes subcutaneous 
emphysema occurs. It is highly important that the fragments 
should be replaced as early as possible, because union occurs very 
rapidly, and reduction may be very difficult even after a very 
few days. For this purpose a general anaesthetic is advisable, 
as the adjustment is a painful process and can be carried out 
more accurately when the patient is anaesthetized. Manipulation 
with the fingers, assisted by some form of blunt elevator, and 
a pair of forceps for straightening the septum, should that have 
been involved, will readily succeed in restoring the parts to their 
normal position. Once the deformity is corrected, it does not 
tend to recur. Splints introduced into the nose are painful, are 
apt to become very foul, and are best avoided. If they should 
be found necessary, one of the best patterns is that of Asch 
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(Kg. 20). They should ho changed every forty-eight, hours, 
and the nose should be frequently syrifiged with some mild 
antiseptic lotion. r 

2. Malar bone. Fracture of this bone generally occurs from 
severe direct violence, and the fragment may be depressed. 
There is often much bruising, and an external wound. The 
chief feature is the deformity, which is to be corrected by eleva- 
tion of the depressed fragment. If there is an external wound, 
it may he taken advantage of ; if not, an attempt should bo 
made to lever the fragment into position through an incision 
in the mucous membrane at the point where it, is reflected from 
the cheek on to the upper jaw, similar to that used for draining 
the maxillary antrum. 

3. Upper jaw. These fractures are best treated by wiring 
the fragments together, either through holes drilled above the 
tooth sockets, or by an interdental splint. If is important that 
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the proper alignment of the teeth should be maintained, and 
disinfection of the mouth and nose should bo carried out as 
thoroughly as possible. 

4. Mandible. The common fracture is an oblique one, passing 
through the body of tho jaw at the level of < he incisor or eaniuc 
teeth. It may be unilateral or bilateral, and, owing to the 
close attachment of the gum, is usually compound into the 
mouth. In consequence, some necrosis may occur and union 
may be ddayed. Gases have been recorded in which a displaced 
tooth has become so entangled bet, ween the fragments ns to 
prevent bony union. It ir highly important to secure the proper 
alignment of the teeth, and tho best results are obtained by 
means of an interdental splint, for which tho services of a dent ist 
are required. Whilst the bone is uniting, every effort should be 
made to mamttiin cleanliness of the mouth by frequent rinsing 
with some mild antiseptic lotion, especially after feeding. It, 
may be necessary for the first few days to resort to nasal feeding. 

rZSr ?°T er> “ Can easi ^ b0 means of 

tubing *° ^ S * >0Ut wb * cb * s attached a piece of rubber 
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li . Fraokttre of Tins Kyoto Bone 

This rare Injury nmy be occasioned by direct blows, or by 
pressure as in throttling. It gives rise to much pain and difficulty 
in swallowing and speaking, but the chief danger lies in the 
dyspnoea which may arise from hemorrhage, spasm, displace- 
ment, oedema, or oven from surgical emphysema. When the 
dyspnoea is urgent, tracheotomy is required ; but usually all that 
is necessary is complete rest in the recumbent position, with an 
ice-bag or Leiter’s leaden coil to the front of the neck, together 
with nasal feeding for a few days. It must be remembered, 
however, that at any time, tracheotomy may become urgently 
necessary, and that therefore the instruments should be kept at 
hand. These injuries arc attended with a high rate of mortality, 
amounting, according to Ericlisen, to nearly 80 per cent. Similar 
complications also occur from the even rarer events of fracture 
involving the thyroid, cricoid, and tracheal cartilages. 

When the broken fragments of the hyoid bone pierce the 
mucous membrane, it is the pharynx which is wounded, and the 
chief danger is from sepsis. In the case of the laryngeal and 
tracheal cartilages the chief dangers are those of haemorrhage into 
the air passages and oedema of the larynx. Should these injuries 
be encountered, it would probably be wise in most eases to per- 
form tracheotomy at once, 

G . Fractures of the Spine 

These fractures are chiefly of importance in connexion with 
the injuries of the spinal cord and Acrves that are so commonly 
associated with them. (See Chapter XVIII.) 

The violence necessary to produce a fracture of the vertebral 
column is considerable. It may be direct, as from severe blows 
upon the back or from falls, but more commonly it takes the form 
of indirect violence brought about by forcible flexion or extension. 
Apart from concomitant injury of the nervous system, these 
injuries are not dangerous to life, but permanent deformity, or 
long-standing stiffness and pain may result. Occasionally a 
spinous process is broken off, or the fracture maf pass through 
a lamina or a transverse process. These accidents, although 
unaccompanied by symptoms of nerve lesion at the time, may 
be followed later by signs of pressure upon the cord from the 
formation of a traumatic cyst, or of involvement of nerve roots 
in callus. For the slighter cases of fracture without nervous 
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lesion, no special treatment is required beyond rest and early 
. massage, but the possibility of late fiervous complications 
should be borne in mind, and a guarded prognosis* must always 
be given. 


D . Fractures op the Thorax 

The ribs and sternum may be broken either by crushes of the 
chest, or by blows and falls. Here, again, the principal interest 
attaches to the presence or absence of intrathorneie or inira- 
abdominal complications, which arc dealt with in Chapter XL 
and Chapter XV respectively. 

, E . Fractures op the Purvis 

‘Buffer’ accidents and falls from a height aro responsible 
for most of the cases of fracture of the pelvis. The breaking off 
of small portions of the bone is uncommon and comparatively 
unimportant. Fracture of the rim of the. acetabulum is a more 
serious injury, and is usually associated with dislocation of the 
femur. When the pelvis is fractured from being run over by 
a heavy cart, or from being crushed between buffers, the part 
most commonly implicated is the region of the Hymphysis, the 
fracture passing through the rami of the pubic fame, either 
on one or both sides. Such fractures are liable to extensive 
comminution; they are very frequently complicated by 
damage to the urethra or bladder and are, in addition, often 
compound. The diagnosis is made by careful palpation of the 
bony points, and an obscure fracture may sometimes be detected 
by pressing the iliac crests together, when mobility or localized 
pain may be detected. A rectal examination should always be 
made, in order to detect any irregularity of the pelvic wall. 
®ie diagnosis of the more common fractures of the pubic region 
is usually easy, the gap between the fragments being readily 
palpable. The treatment consists in placing the patient Hat 
upon the back upon a firm mattress, and keeping the fragments 
in position by means of a plaster of Paris easing. If the dis- 
placement is Considerable, and cannot bo controlled easily by 
these means, the question of an operation for wiring the fragment's 
together must be considered. 

Jf“ fractures of this class in a private house, ono of the 

chief difficulties arises from the unsuitability of the ordinary bed. 
It is essential to have a bed which will not sink in tlio middle, 
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and this may be ensured by placing what are termed e fracture 
boards 5 beneath the i&attress. A number of pieces of planking * 
are required* just long enough to reach across the bed and to 
rest upon the frame on either side, so that the mattress, of what- 
ever kind, cannot sink below the level of the framework. 

The treatment of the visceral complications is discussed in 
Chapter XV. 


F. Fractures oe the Upper Limb 
Diagnosis of Injuries about the Shoulder 

These injuries often present great difficulty of diagnosis, 
especially in fat or muscular patients, and errors are best avoided 
by always making a systematic examination on some such lines 
as those suggested below. In this region in particular an X-ray 
examination is often invaluable. 

(a) With the patient sitting upon a low stool, compare the two 
shoulders by inspection both from behind and in front, noting 
any difference in the position of rest of the limbs, any flattening of 
the deltoid, and any abnormal prominences or hollows. Generally 
speaking, if the elbow is held away from the side dislocation at 
the shoulder-joint is probable. 

(b) Compare by palpation all the bony prominences of the 
sound side with those of the injured side, running the fingers along 
the spine of the scapula, the acromion process and clavicle, and 
feeling for the great tuberosity and coracoid process. 

(c) Test the movements at the shoulder-joint, both actively and 
passively, thereby ascertaining either limitation of the normal 
range of mobility, or the presence of abnormal mobility. With 
one hand upon the shoulder, and the other grasping the patient’s 
elbow, it will readily be ascertained whether the humerus moves as 
a whole or not, so as to detect or eliminate an unimpacted fracture 
of that bone. 

( d ) Measurement Compare the distance between the point 
of the shoulder (i.e. the angle which the spine of the scapula 
makes with the acromion process) and the external condyle of 
the humerus on the injured side with that on the sound side. 
It will be shortened in dislocations and in most fractures of the 
humerus, but lengthened in fracture through the neck of the 
scapula. 

The following common fractures in this region may be briefly 
noted : — 

1. Clavicle . The common fracture of the shaft is conveniently 

s. & r. k 



130 EMERGENCIES OP GENERAL PRACTICE 


treated by the classical method of Sayre (Figs. -1 a and -l b), but 
some deformity is apt to persist. If the patient will submit to the 
restraint, abetter result can be obtained by placing ,mn flat tl l K,a 
the back in bed upon a firm mattress, with the forearm supported 
sling, and a small pillow between the shoulders. Operative 


m a 



A pad is placed in the axilla. Two broad picron of strapping are mpmvd. 
No. i is pinned round the arm and passes round the back* so us to brace <ho 
shoulder well backwards. No. 2 brings tine elbow forwards, and so throws the 
outer end of the clavicle backwards, outwards, and upwards, the attachment 
of No. X to the arm acting as a fulcrum. 

measures are rarely called for, but may become imperative if a dis- 
placed fragment is pressing upon the subjacent vessels or nerves, 
2. Scapula. Fracture of the acromion process may Ik* con- 
veniently treated by Sayre’s method. 

In fractured the body of the scapula there is usually no dis- 
placement, so that splinting is not necessary. The arm should be 
supported in a sling, and massage carried out from the beginning. 

Fracture of the neck of the scapula is not a common accident, 
but must be borne in mind lest it should be mistaken for a dis- 
location on account of the flattening of the deltoid. Here, how- 
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ever, the arm is not held away from the side, the limb is lengthened, 
and the deformity i^ readily reduced by pushing the humerus 
upward ; aiffl, so far from there being limitation of movement 
such as is characteristic of dislocation, there is abnormal mobility 
accompanied by crepitus. Treatment by Sayre’s method answers 
well, but massage and movements of the shoulder-joint should 
be begun early and carried out systematically in order to prevent 
stiffness. 

3. Humerus. Upper end. Fracture of the surgical neck, that is 
to say of that part of the shaft immediately below the tuberosities, 
closely resembles a fracture through the epiphyseal cartilage, 
(separation of the epiphysis), and it may be difficult to distinguish 
the two without the aid of a skiagram. The ordinary uncom- 
plicated fracture of the surgical neck is most conveniently treated 
by Strohmeyer’s cushion, combined with a moulded shoulder-cap 
of gutta-percha. Fracture of the surgical neck may be associated 
with dislocation of the head of the bone from the glenoid cavity, 
in which case an open reduction combined with wiring or plating 
of the fragments would give the best result. 

Separation of the upper epiphysis of the humerus may be sus- 
pected if the patient is between the ages of 10 and 20. It is 
particularly important to recognize this injury lest imperfect 
reposition should interfere with the subsequent growth of the bone. 
If there is any difficulty in reduction, or in keeping the fragments 
together after reduction, there should be no hesitation in doing 
an open operation. 

Fracture of the anatomical neck is a rare accident, and one which 
is difficult of diagnosis except by the help of the X-rays. If im- 
pacted, it should be treated by daily massage and movements of 
the joint from the very beginning. If not impacted, a stiff 
shoulder is almost certain to result unless an open operation is 
done, and the displaced head either fixed in position or removed. 
If operation is performed, massage must be begun not later than 
the end of the first week, merely allowing time for the wound to 
heal. 

Shaft. Fracture of the humeral shaft is sometimes followed 
by failure of union, and is occasionally complicated by injury 
to the musculo-spiral nerve either at the time of* the accident or 
subsequently by involvement in callus. It can be treated con- 
veniently by a plaster of Paris splint, one half being adapted as an 
internal angular splint so as to fix the elbow-joint, and the other 
as an external angular splint, reaching to the wrist, and having 
at its upper end an expansion to act as a shoulder-cap. Other 
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forms of splintare equally efficacious. A useful variety is Hoppe'N 
adjustable aluminium splint, which is readily adapted for the 
treatment of this as well as many other forms of frifelure of the 
arm and forearm. It has the advantage of being sufficiently 
transparent to the X-rays to allow of the hone being examined 
with the splint in position. 

Diagnosis of Injuries about the Elbow 

(a) The two elbows must first be compared by ins /wet it in, 
any differences being noted, and the position in w liielt t he pat ient 
holds the forearm being observed. In backward dislocation of 
both bones of the forearm, and in transverse fracture above the 
condyles with backward displacement, abnormal projection will 
be noted behind", and in front a prominence will be seen, usually 
with a v§ry sharp indentation immediately below it. 

(b) Palpation of the bony points must next be carried out, 
and their relations to one another compared with those of the 
corresponding points of the opposite side. Normally, when the 
elbow is almost fully extended, the two condyles and tin* tip 
of the olecranon process lie in the same straight line, but in 
flexion the lines joining those points form a triangle with its 
apex downwards, at the tip of the olecranon. These relations 
are unaltered in supracondylar fracture, but altered in dislocation 
and in fracture of the olecranon. 

(c) The movements obtainable will gives valuable information. 
In dislocations, immobility is the rule ; in fractures, abnormal 
mobility, accompanied by crepitus. 

A fracture of the olecranon is readily recognized by feeling the 
loose fragment, with a gap separating it from the" rest of the 
ulna. Fractures of the condyles can bo detected by grasping 
those processes botweon the finger and thumb, and feeling them 
move upon the rest of the humerus, perhaps with crepitus. 

If the only obvious sign is limitation of pronation and supina- 
tion, the possibility of fracture about the upper end of the radius, 
or else the peculiar injury produced by forcible dragging upon 
the hands of children, known as subluxation of the radius (‘ pulled 
elbow ’), should* be borne in mind (see p. 154). 

(d) The importance of the X-rays, in establishing tin* actual 
lesion in these injuries about the elbow, cannot be over-estimated. 

The following common fractures in this region may be noted : 

1. Olecranon. If the separation is trivial, the only treatment 
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required is rest upon an internal angular splint, and daily massage 
and movements of the elbow- joint. 

When an interval of a quarter of an inch or more exists, the 
fragment should be wired in position, unless operation is contra- 
indicated on account of the patient’s general condition, because 
it is only by this means that firm bony union can be secured 
and the full strength of the arm restored. 

Operation. An incision some three inches in length is made in 
the long axis of the limb, with its centre over the fracture. 
The interval between the fragments is exposed thoroughly, and 
any intervening shreds of fibrous tissue, and blood-clot, removed 
with a blunt spoon. The bones are next drilled on either side 
of the fracture, the instrument entering about half an inch from 
the edge of the gap, and emerging upon the face of the fractured 
surface, just short of the articular cartilage. The* wire, preferably 
of silvered copper, is then passed and made to secure the frag 
ment of bone accurately and firmly in its natural position. The 
wound is then closed. No splint is required, and gentle move- 
ments should be begun in two or three days. 

2. Transverse supracondylar fracture , separation of the lower 
epiphysis, and the T and Y-shaped fractures into the joint, may 
be taken together as the treatment is similar. Separation of 
the epiphysis may be suspected if the patient is under 17 years 
of age, and if the anterior projection above the fold of the elbow 
is smooth and rounded rather than sharp, but the diagnosis can 
only be made with certainty by an X-ray examination. 

The tendency in these cases is for the lower fragment, carrying 
the forearm, to remain displaced backwards, forming an angle 
with the shaft which projects forwards and interferes with 
flexion. Attempts may be made to overcome this tendency 
by putting up the limb in a splint with the forearm acutely 
flexed, but if this is done the greatest care should be taken that 
the circulation in the limb below the elbow is not interfered with. 
The reduction of the deformity is more easily effected if carried 
out under an anaesthetic, and careful X-ray examinations should 
1)0 made from time to time. Not more than a week should elapse 
before the splint is taken off to allow of movements of the elbow- 
joint. Such movements should be carried out dsulv, and always 
with great gentleness. Robert Jones believes that too early 
and too energetic passive movement in these cases is c positively 
harmful ; it disturbs the uniting fragments and leads to fresh 
plastic effusion, excess of callus, and increased formation of 
connective tissue about the joint, all of which arc conducive to 
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increased stiffness ’. 1 The splint may he discarded in a week nr 
ten days, the elbow being then kept flexed and at njjt by means 
of a sling ; the degree of flexion is gradually allowed to approxi- 
mate to a right angle as recovery proceeds. 

Fracture of the shaft of the forearm, hones. The radius and 
nlna. may be fractured at any point, and either separately or 
together. In most cases the forearm should be put up in Hu- 
mid-prone position between two wooden splints. Plaster of Paris 
should not be used, because of the tendency of a sheath splint to 
approximate the bones instead of keeping them apart and parallel 
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with one another. If the radius is broken above the insertion 
of the pronator teres, that is, roughly, above its middle, the semi- 
prone position ought not to be adopted, but the forearm should 
be put up fully supinated upon an anterior angular splint. Tin* 
reason for this is that the upper fragment, being fully supinated 
by the biceps, must have the lower fragment brought into 
apposition with it in a fully supinated position. Jf this w ere 
not done, the bone would unite with its upper part supinated 
and its lower part only half supinated, with the result that the 
power of full supination of the hand would Ik* lost. 

Collets fracture . In this injury, which is produced by it fall 
upon the outstretched hand, the lowermost portion of the radius 
is separated by an oblique fracture from the rest of the bone, 

1 Proc. Hoy, Sac, Mcd„ Doc. 1910. 
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and displaced upwards, backwards, and outwards, carrying the 
hand with it. At the*same time the internal lateral ligament of 
the wrist-joffit is ruptured, or the styloid process of the ulna is 
torn off. Thus the hand is held in a position of abduction, whilst 
the lower end of the radius forms a prominence upon the back 
of the wrist. In the treatment, the main points to remember 
are (a) that the deformity, being produced solely by the force 
which produced the fracture, and not by muscular action, will 
rarely tend to recur when once it has been reduced, and (6) that 
there is always some damage to the tendon sheaths which pass 



Fig. 23. Reduction of Collos’s fracture. Second step. 

over the back of the wrist. It is therefore unnecessary in most 
cases to use splints, and especially necessary to enjoin movements 
of the fingers from the very first, in order to prevent stiffness. 
If the fracture is impacted, an anaesthetic should be given, the 
bones freed from one another, and the fracture then treated 
exactly as though it had not been impacted at the outset. A 
convenient method of reduction is shown in Figs.*22 and 23. 

After reduction has been effected, a small pad should be 
placed on the dorsum, and another on the palmar aspect, of the 
wrist, and secured firmly in place with strapping. The hand 
should be carried in a sling, and the fingers constantly exorcised. 
If, as occasionally happens, the deformity docs tend to recur, 
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a Carr’s splint should ho applied, with a short straight splint 
along the dorsum. * 

Fractures of the wrist. The only ear] mi bone which is fractured 
with any degree of frequency is the scaphoid. The injury is 
produced by a fall upon the outstretched hand, and may be 
associated with a Oolles’s fracture, or with a fissured fracture of 
the lower end of the radius or of out* of the other carpal bones. 
It is not unoommon as the result of the hand being struck by 
the starting-handle of a motor engine from back-firing. There 
is often no displacement, and possibly the injury will be regarded 
only as a sprain until the persistence of the pain and disability 
suggest an X-ray examination. The treatment consists of 
massage and gentle movements. Robert .Jones has pointed out 
that the usual disability following this fracture results from the 
loss of power erf extension of the wrist. Ho recommends that 
the wrist should be kept in a jxtsition of hyper-extension fora 
fortnight. 

Fracture of the metacarpal bones. The only special point of 
importance to remember is that when the shafts of these bones 
are broken, the hand should bo put, upon a splint, with a firm 
palmar pad, in order to preserve the natural arch of the bone 
with its palmar concavity. 

0 . Fractures of tub Lowkk Limb 

Diagnosis of Injuries about the Hip 

A systematic examination on the following lines will usually 
enable a correct diagnosis to be made, but whenever jswsible it 
should be confirmed by means of a skiagram. The association 
of a recent injury with either an old-standing deformity or pre- 
existent disease of the hi]) is a possibility winch should always 
be borne in mind. Thus, the deformity produced by old -standing 
osteo-arthritis may simulate a fracture of the femoral neck ; a fall 
upon the hip may merely call attention to a pre-existent condition 
of coxa vara ; a patient with an ankyloscd hip from old tuber- 
culous disease may sustain an injury, and unless inquiry be made 
into the history, the previous deformity may be thought to be 
due to the recent injury. The following routine examination 
should be made, — 

(a) Note the position of the limb. In most fractures of the femur 
the characteristic posture assumed when the patient is lying on t he 
back is excessive eversion, so that the outer border of the foot 
lies upon the bed. In dislocations there is flexion at t he hi]*, w ith 
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adduction and inversion in the backward displacements, abduc- 
tion and eversion in the forward dislocations of the head of the 
femur. * 

(6) Ascertain by palpation with the two hands simultaneously 
whether there is any difference in the position or prominence of 
the corresponding bony points on the two sides. With the 
thumbs upon the anterior superior iliac spines, and the index 
fingers upon the tips of the great trochanters, any difference in the 
relative position of these two points can be roughly estimated. 
Deep pressure in the buttock behind the great trochanter some- 
times enables the displaced head of the femur to be felt, whilst 
absence of the head from its normal position may be detected 



Fig. 24. Bryant’s line. 


by feeling a hollow instead of a bony prominence behind the 
femoral vessels. 

(c) Measurements. The length of the two limbs should be 
compared in the ordinary manner by taking the measurements be- 
tween the anterior superior iliac spine and internal malleolus on 
each side, care being exercised that the limbs are in corresponding 
positions as nearly as circumstances allow. For this purpose the 
uninjured limb must be placed in the same position as the injured 
one. The second measurement necessary is from the tip of the 
great trochanter to a vertical line dropped froifi the anterior 
superior spine. This is known as Bryant’s line (Fig. 24). Shorten- 
ing of this line shows elevation of the trochanter and points to 
a fracture of the femoral neck or a dislocation at the hip- joint. 

(d) Test the movements at the joint. Immobility is charac- 
teristic of dislocation ; abnormal mobility of fracture, but muscular 
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resistance often obscures this sign. No reliance is io be placed 
upon the presence or absence of crepitus, as this is ubsent in 
impacted fractures, is nearly always unobtainable in intracajwnlar 
fracture, and is often present in osteo-arthritis when there is no 
fracture. 

The following arc the more common fractures in this region : — 

1. Neck of femur. The fracture w hid) most often occurs in per- 
sons past middle life from slight indirect violence is usually 
situated near the head of the bone, and is known as ‘intra- 
capsular ’. The classical signs of fracture are slight or absent, so 
that the injury may escape diagnosis unless a skiagram is taken. 
Moreover, it may be closely simulated, or accompanied, by 
osteo-arthritis. The usual signs are pain, limitation of move- 
ment, eversion* and slight shortening. Impaction is rare. 

The treatment must be carried out with due regard to the. 
general condition of the patient. These' patients are often old, 
endure confinement to bed badly, and arts liable to develop Ixui- 
sores and to suffer from pulmonary congestion. Tbev should 
not be kept in bed for more than a few days, and daring 
that time the limb must be kept at rest between sand-bags. 
When the pain has subsided the patient, should be allowed 
to get about on crutches, the femur and hip-joint being supported 
by a moulded leather or poroplastie splint. Bony union is not, 
to be expected unless the. fracture should happen to 1 m* an 
impacted one. 

The fracture of the femoral neck, known as ‘ cxtmcupsular ’ 
in which the line of fracture passes through the broad part of the 
neck close to the great trochanter, occurs from greater violence 
and in younger subjects. If caused by a fall upon the hip, impac- 
tion of the head into the trochanters is likely to have occurred. 
The shortening and ovorsion are much more marked than in 
intraoapsular fracture. 

Treatment. When impacted, the fragments should he dis- 
engaged, in order to allow of proper reduction of the deformity; 
but if the deformity is slight, and the patient old or ot hern ise 
unsuited for an active life, the desirability of allowing union to 
occur in the position of impaction may be discussed. The case 
may be treated equally satisfactorily' in a variety of different 
ways, the main points to attend to, whatever kind of splint may 
be used, being abduction and extension ( )ne of the most satis- 
factory methods is the plaster of Paris ‘ breeches \ combined 
with a weight-and-pulley extension (Fig. 25). This must 1 k> 
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applied under an anesthetic, and a skiagram taken shortly after- 
wards to determine whether the position is satisfactory. If a 
good position cannot be obtained by manipulation, operative 
measures may be required. 

2. Separation of the upper femoral epiphysis. This injury 
occasionally occurs in children and young people up to the age 
of 18 years; it is produced by comparatively slight violence, 
and frequently escapes notice until the disability and deformity 
from the resulting coxa vara calls at- 
tention to the nature of the injury. 

If seen immediately after the accident, 
the prominent symptoms are pain, some 
swelling, limitation of movement, shor- 
tening, and external rotation. The dia- 
gnosis from fracture of the neck, which 
is sometimes met with in early life, and 
from sprains, should be confirmed by 
means of an X-ray examination. 

Treatment. The difficulty of control- 
ling the detached epiphysis is so great 
that manipulative measures alone may 
fail to secure accurate reposition. An 
attempt, under anaesthesia, should be 
made, and the limb fixed in an abducted 
position in plaster of Paris. Skiagrams 
should again be taken, and if the posi- 
tion is unsatisfactory there should be 
no hesitation in recommending an open 

operation. This consists in opening the ^bw^hos^for^frlotoed 
joint through an anterior incision, and femur, 
securing the fragments in proper position 

by means of a screw driven through the trochanter along the 
neck into the detached epiphysis. 

FracMre of the shaft of the femur . A fracture in the region of 
or immediately below the trochanters is likely to present 
great difficulty in treatment, because of the tendency of the 
short upper fragments to become tilted and to override the 
lower. # 

Good results may bo obtained by putting the limb up, under 
an anesthetic, in plaster of Paris with a pulley-and-weight 
extension, but this will often be found to fail, in which event 
some form of splint must be used which brings the lower 
fragment into line with the upper by elevation combined with 
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extension. The Hodgen splint (Fig. 20) answers this purpose 
admirably, but it has the disadvantage ot being diflicult to keep 
in place, and requires unremitting attention. If tin* ordinary 
plaster method fails, it is better to operate and secure tin* frag* 
ments in position by plating. 

Fracture of the femur in it s middle two-fourths requires no special 
mention. The ordinary plaster of Paris method rarely fails to 
give a good result, though sometimes a better position can be 
obtained by an open operation. 



Supracondylar fracture requires very special care in order to 
secure a good result. The lower fragment becomes rotated by 
the gastrocnemius in such a manner as to cause the broken 
surface to look towards the popliteal space, sometimes producing 
serious consequences from pressure upon the popliteal vessels. 
But more than this, it is possible to put the, limb straight with 
the fragment still rotated. It is advisable therefore to treat this 
fracture with the knee flexed so as to take off the pull of the 
gastrocnemius. The Hodgen splint answers the purpose very 
well, but if this is not available a Mac intyro splint flexed acutely 
can be made Co answer the purpose. With proper euro a good 
result can be obtained with plaster of Paris applied when the 
muscles are relaxed by anesthesia, but if this method is employed 
it is essential to verify the position by a skiagram from the 
lateral aspect. 

Separation of the lower femoral epiphysis. This accident may 
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occur up to about the age of 20. The epiphysis may be rotated 
in the same manner as the lower fragment in a supracondylar 
fracture, but more often the lower end of the tipper fragment is 
displaced backwards. Reduction may be effected by flexing 
the knee to a right angle, and forcibly pulling the leg forwards 
and the thigh upwards. The limb may then be put tip in the 
extended position in plaster of Paris. At the end of a week or 
ten days massage and movements should be begun in order to 
avoid stiffness of the knee, the limb in the intervals being replaced 
in the plaster ease. (Should the position obtained by manipula- 
tion prove unsatisfactory, reduction must be effected through an 
open incision, but wiring is neither necessary nor advisable, as 
the deformity will not tend to recur after the epiphysis has once 
been replaced. 

Fractures of the femur which involve the knee-joint, and 
especially those in which the condyles are separated, require the 
most accurate apposition of the fragments in order to prevent 
subsequent interference with the mechanism of the joint. Early 
exercise and massage must lie employed in order to prevent 
stiffness. 

Fracture of the paidla. Fissured fractures without separation 
of the fragments require no treatment beyond rest and massage. 
The ordinary transverse fracture, with separation and tilting of 
fragments and interposition of tom aponeurosis (Fig. 27), should 
always be operated upon unless there is some definite contra- 
indication on general grounds. Without operation it is doubtful 
whether bony union can occur ; at any rate it is exceedingly 
rare, and though firm fibrous union with close apposition of 
the fragments may be obtained by non-operative methods, the 
functional result is not likely to be satisfactory on account of 
the tendency of the uniting fibrous tissue to become stretched. 
Many surgeons prefer to wait for a week or ten days before 
operating, in order to allow time for the effusion into the joint to 
subside. This practice has little but tradition to recommend it, 
and better results are in our opinion obtained by immediate 
operation. 

Operation. A vertical incision is made over the site of fracture, 
and the edges well retracted so as to obtain a good view of the 
fragments. With a blunt spoon the interposing fragments of 
torn aponeurosis are scraped from the fractured surfaces and 
cut away with scissors. The blood in the joint is removed either 
by strips of dry sterile gauze, or by irrigation with normal 
saline solution, The fragments are next drilled obliquely, the 
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instrument entering the anterior surface of the bone half an inch 
from the broken edge, and emerging upon the face- of the fracture 
just in front of the articular cartilage (Pig. 28). Trim wire, pre- 
ferably of silvered copper, which is less brittle than silver, is 
next passed, and the fragments accurately approximated. The 
twisted ends of the wire are now hammered down Hush with 
the surface of the patella and the wound closed. No splint is 
required. At the end of a week massage and movements should 
be begun. 



Fractures of the bones of the leg. Fracture of the shaft of the 
tibia and fibula calls for no special description. Tin* diagnosis is 
usually easy. 

Treatment .* The patient should be anaesthetized and the de- 
formity reduced by traction upon the foot, aided by manipula- 
tion at the site of the fracture. A plaster of Paris splint should ( 
be applied, which must enclose the foot and reach well above the ' 
knee. This should remain undisturbed for ten days, provided 
that an X-ray examination, made through the splint, shows the 
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"bones to be in good position- At the end of that time the splint 
should be removed, and massage, combined with movements at 
the ankle ancl knee-joints, should be carried out daily, the limb 
in the intervals being either replaced in the plaster case or simply 
allowed to lie between sand-bags. In cases where a satisfactory 
position cannot be maintained by means of the plaster splint, 
operation may be undertaken. 

Pott' 8 fracture. The seriousness of this injury lies in the disloca- 
tion at the ankle-joint, the fracture being of secondary importance. 
The fibula is broken obliquely above the base of the malleolus, 
and either the internal lateral ligament of the ankle is ruptured or 
the internal malleolus is broken off. At the same time the foot 
is displaced outwards and backwards, and it is this displacement 
which, if left unreduced, gives rise to the severe disablement which 
follows some cases of Pott’s fracture, namely, traumatic flat foot. 

Treatment In spite of the pessimistic statements of enthusi- 
astic advocates of operation upon these injuries, there is no 
doubt that with sufficient care a perfect result can be obtained 
without operation in the great majority of cases. Bad results 
are duo to bad 6 setting \ or to prolonged immobilization, not to 
any inherent peculiarity in this particular fracture. An anaes- 
thetic must necessarily be given. Then, with the muscles com- 
pletely relaxed, the dislocation is to be reduced by traction upon 
the foot assisted by manipulation with the fingers. The chief 
tendency after reduction is for a certain degree of eversion to 
recur, and this is to be avoided by putting the foot up in a dis- 
tinctly inverted position. The plaster of Paris splint should 
extend from the toes to just above the knee, and should remain 
in position for a week. At the end of that time the splint must 
be removed and daily massage and movements of the ankle 
begun, the limb in the intervals being placed either between heavy 
sand-bags or in the' plaster case, and relieved from the weight 
of the bed-clothes by a cradle. On the next day skiagrams should 
be taken, one antero-posterior and another lateral, so that the 
correction both of the backward and of the outward displacement 
can be determined. If the position is not absolutely correct, 
the limb must be again put up under an anaesthetic. It is only 
by perseverance that a perfect result can be attaiifed. 

Fracture of the tarsal bones . The only bones of the tarsus 
which are fractured with any degree of frequency are the astra- 
galus and os calcis. Such injuries are difficult to diagnose without 
the aid of the X-rays, an examination which should always be 
made as a routine measure. No rules as to treatment can be laid 
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down, except in a general way, because the diversity is so great 
that each case must be treated upon its own merits. Generally 
speaking, the best method is to restore the contour of the foot as 
far as possible, under an anaesthetic, taking great care that the 
arches are restored completely, and then to immobilize it in 
plaster of Paris. This should remain in place for a week or ten 
days, when massage should be begun. If there is much comminu- 
tion of the bones it is sometimes advisable to remove some of 
the fragments through an open incision, as the tendency to per- 
manent limitation of movement in these cases is considerable. 

Crushes of the foot . These very common accidents, usually 
compound and attended with comminution of the metatarsal 
bones and phalanges, sometimes necessitate immediate amputa- 
tion, but as a rule it is better not to perform either of the 
formal amputations, but to remove only such portions as 
appear to be hopelessly damaged. 

Operation. The whole foot should first be thoroughly cleansed 
as described in Chapter IV. The most severely damaged parts are 
then to be cut away, all the skin which appears at all likely to 
live being preserved. After arresting the hemorrhage a few 
sutures should be inserted loosely, so as to avoid all tension, and 
the wound covered with a voluminous dressing. From the next, 
day onward the foot should be immersed for several hours at a 
time in a boracic bath, and wrapped in dry dressings in the in- 
tervals. In this manner it is often possible to preserve large 
portions of a foot which at first sight would appear to require 
amputation. 

V. PATHOLOGICAL FRACTURES 

Pathological or 4 spontaneous ’ fractures are those produced 
in a bone which is the subject of some pathological change, by 
a degree of violence which would be insufficient to break the 
normal bone. Sometimes the force is quite trivial, such as some 
ordinary muscular action or a false step. The abnormal fra- 
gility of the bone may bo due to its insidious destruction by a 
malignant growth, either primary or secondary ; to progressive 
rarefying osteitis in tabes dorsalis and syringomyelia ; and more 
rarely to the 'development of a hydatid cyst within the hone. 
Tuberculous and syphilitic disease arc also rare causes. These 
cases may constitute a very real emergency, for the sudden 
appearance of a gross deformity with loss of power and loss 
of function in a limb may present a very puzzling picture. 

Diagnosis. Absence of pain is a most striking feature, arid 
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the deformity is usually extreme. The presence of a tumour 
may have remained unsuspected until the fracture has occurred, 
so that the history does not always give assistance. A history 
of some previous operation for the removal of a tumour, particu- 
larly of the breast, would indicate the probable cause of a fracture 
from slight violence, whilst the neuropathic cases would be 
recognized by the symptoms of the disease which they complicate. 

Treatment . Beyond support upon a suitable splint nothing 
can be done for the cases due to secondary malignant growths. 
In primary tumours and tuberculous disease amputation is 
required. In the rare instances due to syphilis, antiluetic treat- 
ment, followed by operation if union fails to occur, would be the 
right line to adopt. For the neuropathic cases the ordinary 
treatment for that particular fracture is required, and there is 
no evidence that union is less satisfactory in %hese instances 
than in ordinary cases, except that it may be somewhat delayed. 
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CHAPTER VIII 

INJURIES AND DISEASES OF JOINTS 

Any or all of the structures entering info the formation of a 
joint may be involved in an injury in its immediate neighbour- 
hood, namely, bones, cartilages, synovial membrane, ligaments, 
tendons, nerves, blood-vessels and any other structures in elo?e 
xelationship with it. It behoves the practitioner brought, face to 
face with such an accident to make a most careful elimination 
for each possible variety of injury, for the ultimate functional 
use of the joint depends very much upon the initial treatment 
adopted. Injuries accompanied by external wound are uccom 
panied by the additional risk of septic infection. 

A . WOUNDS OF JOINTS 

Accidental wounds in which the joint is actually penetrated 
or opened into are very likely to cause acute septic arthritis ; 
in some instances, which fortunately are now very rare, a joint 
which has been opened during some deliberate surgical pro- 
cedure becomes infected. The course and treatment are the 
same in each, and in each the outlook is grave, both as 
regards the ultimate utility of the joint and the constitutional 
complications. 

All cases of accidental wounds to joints should be regarded in a 
serious light, and a very guarded prognosis should always be given. 

Penetrating worindti of jomltt. When a patient has sustained a 
penetrating wound of a joint only a short time before hi* is seen, 
the following line of treatment should be carried out : the wound 
and surrounding skin are to be thoroughly cleansed, an antiseptic 
dressing applied, and the limb placed upon a splint. No probing 
must be done, as little information is likely to be derived from 
such examination whilst much harm may result. A careful 
watch must bs kept upon both the local and general condition. 
If there is much pain with effusion into the joint, and the tem- 
perature rises up to or beyond 101° I 1 ., the joint should be opened, 
and, cultures having been taken from the exudate*, it should 
be thoroughly washed out with sterile saline solution and 
closed without drainage. By this means, even though pyogenic 
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organisms may be found in the fluid, the disease can sometimes 
be arrested and recovery with normal movement secured. If, 
however, the symptoms show no improvement, the stitches should 
be removed and a drainage tube inserted (Fig. 29). The know- 
ledge of the bacteriology of the fluid will enable the appropriate 
antitoxin or vaccine to be used. 

In cases which, when first seen, are too advanced for a trial 
of the treatment by lavage, or which progress in spite of it, 
continuous irrigation may be employed. As the knee is the 
joint by far the most frequently affected, the following description 



Fia. 29. Drainage of the knee-joint. 


will apply to it, but can be modified to suit other joints. An 
incision, from three to four inches long, is made on either side 
of the patella, and a piece of wide drainage tube, which 
should only just project into the joint, secured into each in- 
cision by means of a stitch. The limb, slightly flexed upon a 
macintosh-covered splint, is suspended over a large leg-bath ; 
one of the drainage tubes is then connected with a mixing tap, 
with or without the intermediation of a filter, in such a manner 
that a rapid stream of water, kept constantly a? a temperature 
of 105° F., can flow into the joint, out of the opposite tube and 
into the bath. This treatment can be kept up continuously for 
two or three days if necessary. Needless to say, it requires the 
undivided attention of a special nurse. 

Should this treatment be unavailing, the two lateral incisions 
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may be joined by another one passing through the ligamentum 
patellae, and the flap so formed turned upwards. The knee is 
then flexed to a right angle and the whole synovial eavity lightly 
packed with gauze, which is to he changed frequently. After 
a few days, if the constitutional symptoms are abating anti the 
local condition improving, the limb may he gradually straightened 
and the flap turned down and secured in place w ith a few sutures. 
If the ankylosis which must ensue takes place in a flexed position, 
subsequent operation will be required to correct, the deformity. 

If, in spite of all treatment, the suppuration cannot Is* arrested, 
and the constitutional symptoms increase in severity, and 
especially if symptoms of pyaemia appear, amputat ion must Is* 
performed. 

B. SPRAINS 

• 

A sprain is the injury brought about, by a sudden severe 
wrench which does not produce a fracture or dislocation. Thetc 
is laceration of the various structures composing and surrounding 
the joint, namely, small blood-vessels, ligaments, the synovial 
membrane of the joint itself, and often also of surrounding 
tendon sheaths, hi sprains of the wrist, and ankle there may 
be displacement of one or more tendons from their grooves. 
The diagnosis of a sprain rests upon the history of injury and 
the absence of dislocation or fracture. The accident is followed 
by more or less effusion of fluid into the joint and tendon sheaths, 
and haemorrhage into the subcutaneous tissues. 

Treatment. The joint is to be placed at rest, upon a pillow, and 
an ice-bag applied, or an evaporating lotion dressing, hut cold 
must bo employed cautiously in the case of old people and 
children. The skin must not be allowed to become so sodden 
as to interfere with massage, which should he begun after two 
or three days. Many advocate tin* immediate commencement 
of massage as promoting absorption anil easing the pain. Daily 
massage for ten minutes at first, hut gradually increased up to 
twenty minutes or half an hour, together with movements of the 
joint, both active and passive, will promote absorption of effusion, 
prevent pain and stiffness, and at the same time keep up tin* 
nutrition of th# muscles. 

G. INTERNAL DERANGEMENTS 

These injuries include displacement of inter-art ieular cart ilages, 
inclusion of enlarged synovial fringes between the joint surfaces, 
and the locking’ of joints due to loose bodioR. The history in all 
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these cases is similar.^ There is sudden acute pain, accompanied 
by inability to move the joint, which, in the lower limb, usually 
results m throwing the patient to the ground. This is followed 
by effusion of fluid into the joint. If seen immediately it will 
be found that the movements are limited, any attempt to bring 
about the full range of movement being accompanied by great 
pain. Such accidents are far more frequent in the knee than 
in any other joint. 

Treatment . The first thing is to disengage the displaced 
cartilage or other body from between the articular cartilages. 
In the case of the knee this is done by slowly and steadily flexing 
the joint as far as possible, and then suddenly extending it. 
Patients in whom this accident often happens can ‘ put the knee 
in’ for themselves, by bending the leg and # then suddenly 
kicking. After the replacement the joint should be kept, at rest 
upon a pillow for two or three days, according to the severity 
of the synovitis which results. After that time, massage should 
be employed. The loose body or displaced cartilage will probably 
require removal later. 


D. dislocations 

Dislocations are complete if no parts of the articular surfaces 
normally in contact are touching one another ; incomplete if 
those surfaces are anywhere in contact. Incomplete dislocations 
are also known as subluxations. In every dislocation some 
damage must be done to the structures surrounding the joint, 
such as laceration of the capsule and ligaments, and displace- 
ment or rupture of tendons. In addition, there may be more 
serious complications, such as the breaking off of small portions 
of bone entering into the articulation, and damage to nerves or 
blood-vessels. 

Dislocations, like fractures, are simple or compound. The latter 
are not common, but are very serious accidents as regards the 
future utility of the limb. The chief dangers are those of sepsis, 
but if infection can be prevented the course is the same as that 
of a simple dislocation. The methods of dealing yith the wound 
in compound dislocations are the same as those described under 
Compound Fractures. 

Complications . As already stated, all dislocations are neces- 
sarily accompanied by a certain amount of damage to surrounding 
structures, just as all fractures with displacement are necessarily 
accompanied by laceration of the periosteum and muscle in the 
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immediate neighbourhood. The possibility of certain other 
occasional complications must be borne in mind. 

(а) Amongst the more important are injuries to Nerves 

may be damaged independently by the same accident us that 
which causes the dislocation, or by the displaced bone. Thus the 
brachial plexus may be lacerated, and the shoulder dislocated 
independently by a common injury, or it may be damaged 
by the displacement of the humerus itself. In dislocation of 
the elbow the median or ulnar nerves may he injured, and in 
dislocation of the hip the anterior crural or sciatic nerves may 
suffer. As a rule the injury takes the form either of a functional 
interference with the conductivity of the nerve, or of a partial 
laceration within its sheath, both of which conditions would be 
followed, in time, by recovery. In dealing with a dislocated 
shoulder, the possibility of injury to the circumflex nerve should 
never be lost sight of, because, although the displacement may 
have been reduced and the flattening of the shoulder thereby 
remedied, a secondary flattening due to atrophy of the deltoid 
may appear subsequently, together with a certain degree of 
dropping away of the humerus from the glenoid cavity. This 
may raise doubts as to whether the dislocation was properly 
dealt with in the first instance, and the patient should therefore 
always be warned of its possibility. 

(б) Injuries to blood-vessels . Main vessels may be pressed upon 
by a displaced bone so as to cause a transient <edemu or a. loss 
of pulse in the artery beyond ; they may be so damaged as to 
cause thrombosis after the dislocation has been reduced ; or they 
may be actually ruptured either at the time of the accident or 
during the manipulations necessary for reduction. Those com- 
plications are met with most frequently in the case of the shoulder 
(the displacements of which constitute more than f>0 per cent 
of all dislocations), because of the dose proximity of the axillary 
vessels to the head of the humerus. Laceration of the axillary 
artery or of one of its branches will be rapidly followed by the 
appearance of a tense, increasing, and perhaps pulsat ing swelling, 
a condition which demands instant operation (see p, 28). 

(c) Other occasional complications occur in special regions, 
such as fracture of the acetabular rim in dislocations of the hip, 
pressure upon the trachea in displacement of the sternal end 
of the clavicle, and injuries to the spinal cord and nerve roots in 
dislocations of the vertebrae. 
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Diagnosis and Treatment of Dislocations in General 

The outstanding features in all dislocations are immobility, 
deformity, and alteration of the normal axis of a bone. These 
signs can be recognized at once, and if, on examination, any 
movement is obtained, or any suspicion of crepitus raised, a 
skiagram should be taken so as to ascertain the presence or 
absence of concomitant fracture. In the case of the limbs, the 
condition of the circulation beyond the injured joint should be 
investigated as a matter of routine, and the sensation in the area 
of distribution of any nerve whose relation to the joint renders 
it liable to injury should be tested. 

Treatment . The chief obstacle to reduction is muscular spasm, 
and this can readily be abolished by an anaesthetic. It is not 
always necessary to give an anaesthetic, but its employment, 
besides obviating pain, renders reduction easier and so diminishes 
the liability of increasing the damage to surrounding structures 
In special regions other factors may participate in rendering 
reduction difficult. Thus an inter-articular fibro-cartilage may 
be so entangled as to prevent replacement, as in the case of the 
metacarpo-phalangeal joint of the thumb ; and fracture of the 
rim of the acetabulum may interfere with the ordinary course 
of reducing a dislocation of the hip. 

The muscles being relaxed by anaesthesia, the limb must be 
so manipulated as to enable the displaced bone to retrace the 
path by which it left the joint. When reduction has been effected, 
the joint must be kept at rest, either by bandaging or by a splint, 
for a period long enough to allow the torn capsule to heal and 
the effused blood and synovial fluid to be absorbed. This will 
usually take about a week, after which massage and movements 
must be begun and continued daily until the full use of the joint 
is regained. In some cases gentle massage may be begun earlier 
still, and is advocated by many as a means of relieving pain and 
promoting absorption. 

Recurrent dislocations . In the case of the mandible, shoulder, 
and sometimes of the hip and other joints, repeated dislocations 
occur. After the first time only slight force is necessary to repro- 
duce them, and the condition may be due to a variety of causes, 
amongst which are a lax or unhealed capsule, fracture of some 
bony prominence necessary for the integrity of the joint, and 
the feeble support afforded by ruptured or wasted muscles. The 
immediate treatment is the same as for a primary dislocation, 
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but some operative measure for the prevention of further recur- 
rence will be called for later. 

Pathological dislocation . Joints whose bony surfaces have been 
eroded or whose ligaments have been destroyed by disease arc 
readily dislocated by slight violence, anti if there is a history 
of previous disease the diagnosis presents no difficulties. But 
it sometimes happens that the dislocation first calls attention 
to the disease, as occasionally occurs in ‘ dry caries * of the head 
of the femur. The pain may be so slight and the disease so 
insidious that no attention is paid to it until dislocation occurs. 
These points are only mentioned here to call attention to the 
necessity for careful investigation of any ease presenting unusual 
features, such as a dislocation of the hip in a young child, or one 
taking place from slight violence. Such eases as a rule do not* 
present with exactness the attitude and deformity characteristic 
of the traumatic dislocation of that particular joint. 

Another form of pathological dislocation is that which occurs 
as a sequel of certain acute fevers, such as scarlet fever. It most 
frequently affects the hip, and is probably due to distension of the 
joint with fluid, softening of the ligaments, and then to some slight 
force which brings about the actual displacement. Much a dis- 
placement must be reduced as soon as possible, and recurrence 
prevented by appropriate splinting. 


Individual Dislocations 

1. Temporo-maxillary joint. Dislocation of the lower jaw may 
be unilateral, but is more commonly bilateral. The diagnosis is 
easy. The mouth is held open and cannot be closed, the chin is 
prominent, and a hollow can bo felt in front of the ear where the 
condyle should be palpable. At the same time then* is great 
pain, and saliva dribbles from the mouth. If the dislocation is 
unilateral, the chin is protruded towards the sound side. 

Treatment , Reduction is effected in the following manner ; 
the thumbs, protected with a roll of lint, are placed against the 
lower molar teeth, and make pressure downwards and backwards. 
At the same time, the fingers grasp the body of the jaw each 
side, and raise 'the chin. The muscular spasm may make this 
reduction very difficult, but under an aiuesthetic it is a remark* 
ably easy dislocation to reduce. 

After replacement has been effected the jaws should be kept 
bandaged together for a week, feeding being carried on through 
a tube passed behind the molar teeth. The patient should not be 



INJURIES AND DISEASES OF JOINTS 153 

allowed to masticate solid food for at leant a fortnight, for this 
is one of the situations in which recurront dislocations are not 
uncommon. 

2. Sterno-clavicular joint. The sternal end of the clavicle may 
be displaced forward, upward, or backward. Of these three 
uncommon dislocations the first is the least uncommon. The 
clavicle rides upon the front of the sternum, forming a marked 
prominence beneath the skin. The diagnosis is easy, but in an 
old-standing case the lump may be mistaken for a gumma or a 
sarcoma. Reduction is effected by bracing back the shoulders 
and manipulating the bone into place. Its retention in position 
is no easy matter, but is best accomplished by a figure-of-eight 
bandage passed from shoulder to shoulder across the back, and 
a pad firmly bandaged over the joint in front. When upward or 
backward dislocation occurs, the most prominent* symptoms are 
those of pressure upon the trachea and great vessels at the root 
of the neck. Reduction may be effected in a manner similar to 
that used for forward displacement, but if that fails, an open 
operation should be performed and the end of the clavicle either 
levered into position or resected. 

3. A cromio -clavic ular joint. The outer end of the clavicle 
rides upon the acromion process, forming a marked prominence. 
It is readily reduced by drawing the shoulders backwards, but 
is difficult to keep reduced, and is liable to recurrence. The most 
convenient method is one similar to Sayre's method of treating 
fracture of the clavicle, combined with the bandaging of a firm 
pad over the articulation. If recurrence takes place, and the 
deformity is not objected to, there is no harm in leaving it un- 
reduced, for a new joint will form and the strength and usefulness 
of the arm are in no way interfered with. Wiring of the bones 
together is sometimes performed, but has little to recommend it. 

4. Shoulder-joint . This joint suffers dislocation much more 
frequently than any other. The head of the humerus leaves the 
capsule at its inferior part, and then travels either forward, so as 
to come to lie beneath the coracoid process, or backward, so as to 
lie beneath the scapular spine. The former is much the more 
common. Other forms are described, but they are for the most 
part only varying degrees of either the forward or backward 
displacement. 

(a) Forward or subcoracoid displacement . The signs by which 
this dislocation can be recognized are : the arm is held away 
from the side, with the elbow backward, and cannot be brought 
down to the chest ; the shoulder is flattened, and the head of 
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the bone can be felt in it« new position beneath the coracoid 
process; the head is inclined towards the shoulder. If there 
is any doubt, as there may be in a very fat or muscular patient, 
a skiagram should be taken (see also p. 1 2b). Kochcrs method of 
reduction is shown in the accompanying illustrations (Figs. 30- 
33). Whilst the arm is rotates! outwards as much as possible 
the elbow is brought across the front of the chest. Then, with 
a combined movement, the arm is internally rotated and brought 
down to the side. The manoeuvres should be repeated until 
success is obtained. Under an anesthetic there is usually no 
difficulty in reducing the dislocation. 

(b) Backward or subspinous displacement. Hero, again, the 
arm is held away from the side and the elbow cannot be placed 
against the chest, but in this case it. is held forward instead 
of backward, and the head of the humerus forms a striking 
prominence beneath the spine of the scapula. To reduce this 
dislocation similar movements to those above described an* to be 
carried out, but in the reverse direction. 

After reduction the arm should be bandaged to the side with 
a pad in the axilla. In a few days massage may be commenced, 
and at the end of a week gentle movements should be begun, the 
arm then being kept in a sling instead of being bandaged to 
the side. 

5. Elbow-joint . (a) The common dislocation at this joint is 

that of both bones backwards. Many other forms of displace- 
ment occur either alone or combined with fracture, but they are 
not difficult to recognize if the bony points of the two elbows are 
carefully compared (sec p. 132). 

In the common dislocation, the elbow is belt! semi-Hexed anti 
immobile, the radius and ulna form a marked prominence behind, 
and the lower end of the humerus can be felt projecting anteriorly. 
The method of reduction is shown in Fig, 34. The humerus 
being steadied between the knee and the hand, a combination of 
traction and flexion is exerted upon the patient's forearm. In an 
uncomplicated case there is no difficulty about reduction, especially 
if an anaesthetic is given. As there is no tendency for recurrence 
to occur, unless the eoronoid process lias been fractured, there is 
no need to use % splint. Massage and movements shou Id be begun 
on the second or third day and the arm kept in a sling. 

(6) There is a peculiar injury in the elbow which is frequently 
seen in children, and is known as 4 pulled elbow \ It is produced 
by dragging a child along by the hand, and is said to be due to 
the interposition of a fold of the orbicular ligament between the 



Flo. 32. Third position. Fia. 33. Fourth position. 

Reduction of Dislocated Shoulder. 



156 EMERGENCIES OE GENERAL PRACTICE 


head of the radius and the capilellum. The signs are |>ain and 
limitation of movement, especially of supination, without any 
alteration in the relations of the bony points about the elbow, 
and without any signs of fracture. The condition can usually be 
rectified by pronating the hand and then shaiply Hexing the 
elbow. 

6. Wrist. Dislocations of the wrist are rare. The only one at 
all likely to be met with is the backward displacement, in which 
the deformity at first sight resembles that of a ( Giles's fracture. It 
is to be distinguished from the latter by the fact that the relation 



Fxa. 34. Hudmiticm of d its local cm! elbow. 

of the two styloid processes to one another is unaltered, and that 
the outline of the carpal hones upon the dorsum of the hand can 
be made out. Reduction is effected by traction upon the hand 
and manipulation, after which an anterior splint should 1«. worn 
for a few days. Massage must he begun on the second or third dav. 

7. Metacarpophalangeal joint of the thumb. The thumb ‘is 
extended at the carpo-metacarpal, and flexed at the inter- 
phalangeal joint, whilst at the metacarpo-phalangeul joint the 
head of the metacarpal bone forms a prominence anteriorly, and 
the base of the first phalanx rests upon its dorsum. Reduction 
may be extremely difficult, being hindered partly by the tension 
of ttie long flexor tendon, partly by the metacarpal head being 
gripped between the sesamoid bones and their attached tendons, 
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and partly by the meniscus attached to the anterior ligament of 
the joint. Reduction may be accomplished by grasping the 
joint between the finger and thumb of the left hand, and with 
the right forcibly exerting traction upon, and at the same time 
extending, the thumb (Fig. 35). After reduction the thumb 
should be fixed in the extended position by means of a plaster 
of Paris spica. If manipulation fails, the joint must be opened, 
the obstructing structure drawn aside, and reduction effected 
by combined manipulation and leverage with blunt instruments. 



Fig. 35. Reduction of dislocated thumb. 

8. Hiy-joint. The commonest form of dislocation at the hip 
is that in which the head of the femur travels backwards and 
takes up a position upon the dorsum ilii. This is the dorsal 
dislocation. The uncommon forms are named according to the 
position occupied by the displaced femoral head, namely, sciatic, 
pubic, and obturator. There are thus two chief backward and 
two chief forward dislocations. 

(a) Backward dislocations . The attitude assumed is charac- 
teristic. The thigh is flexed, adducted, and inserted : it is 
immovable at the hip ; measurements show shortening of the 
^ limb with elevation of the great trochanter ; and the femoral 
head may be felt upon the dorsum ilii. Reduction is to be effected 
as follows : the patient must be anaesthetized, and is most con- 
veniently placed upon the back on a mattress laid upon the floor. 
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Whilst an assistant steadies the pelvis, as shown in Figs. 3<i- :tf>, 
the surgeon makes traction upon the thigh, using the wrist or 
forearm placed in the fold of the flexed knee, and first increases 
the deformity by flexing, adducting and inverting the. thigh 
still further. He then, still exerting traction, reverses the move- 
ments by everting, abducting, and finally extending. The whole 
manipulation should be carried out smoothly and evenly in one 
continuous movement. By this means the head of the femur is 
made to retrace its path and enter the acetabulum through the 
rent in the capsule at its lower and anterior part. 

(6) Fonoard dislocations. The attitude, assumed differs from 
that of a backward dislocation in that, alt hough flexion is present , 
the thigh is abducted and everted instead of adduetcd and 
inverted. There is little or no shortening, and the head of the 
bone can be fSlt in its new position, whilst the normal prominence 
of the great trochanter is absent.. 

The mode of reduction is similar to flmt just described, except 
that the movements are reversed. Whilst traction is exerted 
upon the thigh, it is flexed, abducted, and everted, and then 
with one continuous movement it is inverted, adducted, and 
finally extended. 

After-treatment. If the patient is to be kept in bed, a Liston's 
long outside splint should be applied, and daily massage together 
with gentle movements of the joint should be employed. At. 
the end of ten days the splint may be discarded. If treatment 
in bed is not desired, a light plaster of Paris spiea should bo 
applied, so as to immobilize the joint, and the patient allowed 
to get about on crutches. After a week or ten days the, 
splint should bo removed and the limb massaged daily. Tins 
former plan is the better, as wasting and stiffness an* largely or 
entirely avoided. The possibility of a certain degree of per- 
manent wasting, stiffness, persistent pain, and consecutive 
osteoarthritis, especially in persons past middle life, should always 
be explained to the patient. Those an* not uncommon sequela 1 , 
even after early reduction and systematic massage, owing to the 
great amount of damage done to the. soft parts. The employ- 
ment of hot-air and radiant-heat baths forms a useful addition 
to the massage treatment. 

9. Knee-joint. Although displacement of the semilunar carti- 
lages is very common, dislocation of the bones constituting the 
knee-joint is rare. Such an accident would be readily reeog- * 
nized, and reduction by manipulation under an a west belie 
would present no difficulties. The after-treatment comprises 
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Fig. 38. Third position. Fig. 39. Fourth position. 

Reduction of Backward Dislocation of the Hip-joint. 


160 EMERGENCIES OP GENERAL PRACTICE 

early and persistent massage of the whole limb, combined with 
the use of a hinged leather splint to be worn for some months 
afterwards. 

Dislocation of the patella usually takes the form of a displace- 
ment outwards and is commonly associated with genu valgum 
or with paralysis of the vastus internus muscle. Relaxation of the 
quadriceps extensor muscles, either by means of an anaesthetic 
or by extension of the knee combined with flexion of the hip, 
enables the patella to be replaced by manipulation. Other less 
common dislocations of the patella occur from time to time ; 
they are readily recognizable and must be treated upon general 
principles. Once such a dislocation has occurred it is very liable 
to recur, in which case some operation such as osteotomy of the 
lower end of the femur, or shortening of the inner part, of the 
quadriceps t erf don, might be advisable. 



10. Ankle. Dislocations of the ankle uncomplicated by frac- 
ture are rare. Lateral displacement without fracture eannot 
occur, but occasionally the foot is dislocated backwards, and very 
rarely forwards or even upwards between the tibia and fibula. 
The injury is easy of recognition, but a skiagram should be taken 
to decide the question as to whether there is any concomitant 
fracture or no*. Under an anesthetic the dislocation can readily 
be reduced by traotion upon the foot whilst the knee is held 
fixed (Pig. 40) ; daily massage and movements should I>© begun 
at once. 

11. Foot. All the dislocations which occur between the tarsal 
and metatarsal bones are rare. They would bo diagnosed by 
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careful comparison of the bony points with those of the sound 
foot, and the exact nature of the injury should be confirmed by 
an X-ray examination. Reduction under an anaesthetic should 
be followed by early and persistent massage. Resection is 
sometimes required for dislocation of individual tarsal bones. 

E. DISEASES ASSOCIATED WITH ACUTE ARTHRITIS 

It may be stated as a general rule that acute arthritis of rapid 
onset is so extremely painful and is attended with such con- 
stitutional symptoms that it may fairly be considered as an 
emergency. The effusion in a neuropathic joint, seen mainly in 
tabes and in syringomyelia, is often of sudden onset and may 
be painful also ; such cases sometimes constitute emergencies. 

The importance of an accurate diagnosis of the nature of an 
acute arthritis can hardly be over-estimated, but this at times 
is a matter of considerable difficulty, inasmuch as the local 
manifestations of swelling, pain, and possibly flushing of skin 
with oedema, may be produced by totally different diseases, at 
any rate in the early stages of an arthritis. The diagnosis will, 
therefore, often have to rest on a general consideration of the 
whole circumstances of a case rather than on the local distur- 
bance of the joint alone. 

Unfortunately the pathology of the various types of arthritis 
is at present too obscure to allow of any good system of classi- 
fication, and it is sometimes impossible to determine the exact 
nature of an inflamed joint. Certain general principles are, 
however, helpful and they may be considered under the following 
headings. 

(i) Age. Infants are not often affected with acute joint disease, 
though a suppurative arthritis does occasionally occur from 
infection conveyed via the umbilical cord, or from gonorrhoeal 
ophthalmia in the newborn, or later from vulvo-vaginitis. 

Acute rheumatism is very rare in children under two years, 
and in older but still young children it should be remembered that 
the local manifestations are very slight and may merely be repre- 
sented by fleeting 4 growing pains ’, though endocarditis and 
pericarditis may give a clue to the diagnosis. 

Acute epiphysitis is not uncommonly mistaken for acute 
rheumatism. In the former the local swelling and pain are very 
marked ; only one joint is attacked ; the temperature is high, 
and the child is very ill. Owing to the urgent need for surgical 

s. & R. M 
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treatment and the danger of destruction of the joint, this 
condition should be carefully examined for in any infant with 
severe pain in a limb. 

Another condition which is sometimes mistaken for arthritis 
in a young child is seen in scurvy rickets. Subperiosteal 
haemorrhage occurs, especially in the femur and tibia. This may 
involve the whole of the shaft or may be localized towards tins 
end of the bone, and on superficial examination may give rise 
to the diagnosis of arthritis, the extreme tenderness and the 
immobility of the limb apparently confirming this ; but careful 
examination will show that the joint is free and that other 
symptoms of scurvy such as anaemia or subcutaneous eeehymoses 
are present. Want of attention to these points has led to incision 
into joints on the supposition of arthritis, or of the shaft of the 
bone on suspicion of acute periostitis. 

Children are subject to tuberculous disease of joints, but the 
onset is commonly insidious, and it is very exceptional for a 
tuberculous joint to manifest itself as a severe acute arthritis. 

In haemophilia, again, although the joint affection is usually 
of gradual onset, yet it is sometimes sufficiently rapid to suggest 
some form of acute arthritis. 

In the young adult acute rheumatism is common. Gonor- 
rhoeal rheumatism is also very common and gout, is occasionally 
met with. In older subjects gout and ost co-arthritis are frequent. 
Septic arthritis may of course be met with at any age. 

(ii) Arthritis a secondary symptom of other diseases. 

Infective arthritis is an occasional complication of other dis- 
eases, and it is very important always to make a careful general 
examination for the possible presence of such in any obscure ease* 

(а) Scarlet fever. The joints may be affected tu two ways. 
The more common is known as scarlatinal rheumatism ; it occurs 
about the end of the first week of the disease, affects the arm 
more frequently than the leg, and the wrists and metacarpal joints 
most commonly; recovery is usually rapid. Its occurrence 
may settle the nature of a doubtful rash. In the second and 
graver form suppuration occurs in the joint. 

(б) Pneumonia . The pneumococcus invades the joint and gives 
rise to local swelling and redness. It is a rare complication of 
pneumonia ; constitutional symptoms are severe, and unless 
incisions are made promptly and the joint thoroughly drained 
the case may be fatal or the joint destroyed. It has also occurred 
as a primary affection (see p. 168). 

(c) Enteric fever occasionally gives rise to arthritis. Pain, 
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swelling, and redness may occur, and the condition may go on to 
suppuration. 

( d ) Other acute fevers occasionally set up arthritis, such as 
measles, mumps, influenza, small-pox, dysentery and cerebro- 
spinal meningitis. 

(e) Gonorrhoea. Arthritis is common. One joint alone may be 
involved or it may be polyarticular. We may mention here that 
the common mistake of regarding gonorrhoeal arthritis as acute 
rheumatism should be carefully guarded against. The patient is 
usually quite ignorant of the connexion between a gleet and the 
joint mischief, and unless asked will not volunteer the informa- 
tion. In the female, too, the local manifestations of gonorrhoea 
may be very slight and a bacteriological examination of the 
vaginal secretion may be advisable. The practitioner should also 
be alive to the possibility of wilful denial of infection. 

(/) Pyogenic infections. Secondary arthritis may occur in any 
form of pyogenic infection such as pyaemia, malignant endo- 
carditis, erysipelas, and bone suppuration ; in fact it may develop 
whenever there is a primary focus of infection anywhere in the 
body. Such a focus may easily be overlooked or disregarded, 
as in the case of chronic otitis media or pyorrhoea alveolaris. 

It is probable that some acute or subacute cases which for 
want of better knowledge we term osteo-arthritic are the result 
of the infection of a joint by organisms whose primary site is 
elsewhere and undiscovered, in the buccal, nasal, respiratory, 
alimentary and genito-urinary tracts. 

(iii) Number of joints affected. One joint only may be affected, 
or there may be a widespread multiple arthritis. A single joint 
is involved not uncommonly in gonorrhoeal arthritis whilst this is 
unusual in acute rheumatism. Polyarthritis is the rule in acute 
rheumatism and also occurs in gout, though in the early attacks 
a single joint is usually affected. Acute osteo-arthritis in rare 
instances presents itself as a polyarthritis indistinguishable at 
first from acute rheumatism. 

(iv) Affection of special joints. Gout has a special predilection 
for the metatarso-phalangeal joints of the big toes, and though 
in later attacks these may be unaffected it will usually be found 
that they have suffered in the past. Occasionally , % however, the 
first attack may centre itself in the knee or shoulder, and the 
diagnosis may then be more difficult. Assistance may be 
obtained from a history of alcohol or over-feeding, a family 
history of gout, the presence of tophi in the ears, albuminuria or 
evidence of lead poisoning. 
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In acute rheumatism the knees, ankles, shoulders, wrists ami 
hands are frequently attacked, whilst gonorrhoeal rheumatism, 
though common enough in the same joints, is also seen in joints 
rarely affected by acute rheumatism, such as the. slerno-elavioular, 
temporo-maxillary, intervertebral and saoro-iliae. 

In osteo-arthritis the most acute form is polyarticular, but, this 
is a rare condition. The monarticular variety specially affects 
the knee, hip and shoulder; the joint may swell rapidly and 
severe pain may be present. There is also a common variety 
with special incidence on the finger joints and with recurring 
acute and subacute exacerbations. The finger joints are also 
specially affected in the disease described by Still, in which there 
are fusiform swellings of the joints, with untrmia and enlargement, 
of the glands and spleen. 

(v) The character of the joint lesion. Any acute inflammation 
of a joint is associated with swelling and pain find often with 
redness of the skin. The peri -articular tissues are often in- 
volved, slightly in acute rheumatism, and to a considerable 
degree in gonorrhoeal arthritis, in which there is often a brawny 
reddish brown swelling extending for a considerable distance 
above and below the joint. In gout there is much swelling, and 
when the foot is affected the skin is hot, red and shiny with much 
subcutaneous thickening ; with involvement of the ankle-joint, 
oedema may spread for a considerable distance up the leg. It is 
not always easy in the case of the ankle to make certain that 
the joint is actually involved. Cellulitis or teno-synovitis may 
closely simulate arthritis, but careful examination will usually 
show whether movement of the joint is free or whether the 
peculiar creaking of teno-synovitis is present. We have some- 
times been quite unable to determine the nature of swellings in 
the neighbourhood of the ankle-joint accompanied by pain, 
oedema and redness, which have subsided with local fomentations 
and with internal medication. Erythromelalgia will probably 
account for some of these obscure eases. 

Swellings of the wrist and carpal joints also give rise to diffi- 
culty. There is often marked swelling of the back of the wrist 
and a puffy or brawny swelling of the dorsum of the hand. This 
may occur for instance in gout and in gonorrhccal arthritis, 
but it may be very difficult to exclude cellulitis, anil the diagnosis 
may only be settled by evidence of suppuration. 

Py»mic joints may be intensely painful and attended with 
rigors and marked constitutional symptoms, but sometimes they 
are almost free from pain and insidious in their development. 
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In the later stages of osteo-arthritis, with erosion of cartilage, 
bony grating may be elicited, whilst in earlier stages fine or 
coarse creaking may be felt. Such joints are liable to recurring 
attacks of acute inflammation and the presence of grating or 
creaking, together with the age of the patient, will indicate the 
nature of the trouble. 

(vi) Bacteriological examination of the joint effusion. Cases of 
arthritis which do not conform to recognized types necessarily 
give rise to great difficulty in diagnosis. This applies particu- 
larly to arthritis confined to a single joint. We repeat that 
most careful examination should be made for some primary 
focus of disease such as gonorrhoea, otitis media, endocarditis, 
and so forth. Recourse may also be had to aspiration of the 
joint fluid which may then be investigated by histological and 
bacteriological methods. This might well be Sone more fre- 
quently than is at present the custom. The strictest attention 
must be paid to every detail of asepsis, particularly with regard 
to the disinfection of the skin through which the puncture is 
to be made. The exploring needle and syringe should be boiled 
for five minutes. The fluid withdrawn should be expelled from 
the syringe into a sterile glass-stoppered bottle for subsequent 
examination by a pathologist, or, better still, tubes of culture 
media may be inoculated there and then. 

The fluid may be purulent and cover-slip preparations may at 
once show the type of organism present, so that the proper and 
even specific line of treatment may be adopted without delay ; 
otherwise the treatment must necessarily be carried out on 
general lines until the full bacteriological examination has been 
made. Failure to find any organisms in the fluid, even on 
cultivation, may still leave one in doubt as to the nature of the 
disease, but it serves to exclude the commoner pyogenic infections. 

Incidentally the relief afforded by withdrawing the fluid from 
an acutely distended joint is very great ; and indeed the intense 
pain in some cases justifies aspiration as a means of treatment. 


Treatment 

[a) Acute rheumatism. Absolute rest in bed is essential and 
the patient may with advantage wear a flannel nightgown and 
sleep between blankets. A dose of calomel followed by a saline 
aperient should be given at the outset and the bowels subse- 
quently carefully regulated. The diet should be very light and 
in a severe attack it should be practically restricted to milk. 
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Owing to the thirst that so commonly accompanies the disease 
the patient should be allowed to drink freely of water, home- 
made lemonade or barley-water. 

Local treatment is of great importance : the affected joints 
should be protected by abundance of cotton wool, and u cradle 
is very useful to protect the limbs from the weight of the bed- 
clothes. The joints are often wrapped up with lint saturated 
with Fuller’s lotion (carbonate of soda 0 drachms, laudanum I oz., 
glycerine 2 oz., water 0 oz.) or with belladonna liniment, 1 or 
chloroform liniment. When the pain is very severe great relief 
sometimes attends the use of a softly padded splint. 

Salicylate of soda should be given internally. For an adult 
gr. xx should be given every two hours for four or five doses, 
then every three hours for four or five, doses, t hen every four hours 
for a day or two, then every six hours, and finally three times 
daily. Sodium bicarbonate is often given with the salicylate, 
but it is open to doubt whether it has much effect on flu* 
disease. It is important to continue the use of the salicylate for 
at least ten days after the temperature has reached the. normal 
level. The salicylates are apt to be depressing and aromatic 
spirit of ammonia is a useful addition. Saliein may be used as 
an alternative and in the. same doses. The heart should Ik* 
examined everyday, as pericarditis may develop very insidiously 
and without pain. For the treatment of pericarditis and endo- 
carditis see Chapter XII, and for the rare complication hyper- 
pyrexia see p. 91). 

(6) Gout The treatment of the acute paroxysm of articular 
gout will alone be considered. The patient must go to bed, 
with the limb elevated and protected by a cradle. The, 
affected joint should be wrapped up with abundance of cotton 
wool ; this should be heated at a fire before being applied as it 
then swells up and becomes much softer. Fomentations of hot 
water or of Fuller’s lotion (sec above) are often recommended, 
but the pain is frequently so intense that the patient will not 
allow the necessary manipulations. Local hot-air treatment 
may he tried if available. 

Internally four or five grains of calomel should be given at 
the outset and followed by a saline purge, Oolchicum is by far 
the most useful drug in acute gout, and the following formula 

) The atropine liniment used at St. Thomas’s Hospital time not stain the 
s3 *m or clothes of the patient and lias the same nlkaloidal strength as the 
official belladonna liniment. Its composition is : — atropine sulphate gr. 38!, 
compound tincture of lavender V\ 100, alcohol (00 %) to I pint. 
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is useful: — vini colchici r\\ xx, pot. cit. gr. xxx, mag. sulph. 
gr. xv, aq. menth. pip. ad §j. This should be given three 
times daily. It usually affords marked relief to the pain, but as 
it is often very depressing, it should be discontinued as soon as 
the acute symptoms subside. If it does not give relief or if the 
attack does not subside quickly, salicylate of soda gr. xv with 
potassium iodide gr. v may be tried three times daily. 

The diet should be very simple, consisting at first mainly of 
milk, with eggs and milk puddings. 

(c) Acute gonorrhoeal arthritis . The primary cause, the ure- 
thritis, should of course receive attention. Medicinal treatment 
is not very satisfactory ; the salicylates are not nearly so effi- 
cacious as in the case of acute rheumatism, but they should be 
tried. A combination of sodium salicylate gr. xv with potassium 
iodide gr. v, three times daily is sometimes of service. 

Local treatment is very important ; if the legs are affected the 
patient should rest in bed with the affected joints immobilized, 
if necessary by splints. A cradle is also useful in the very acute 
cases. An ice-bag or Leiter’s tubes may be applied. Counter 
irritation, especially by means of the thermo-cautery, gives 
very great relief. The skin round the joint should be lightly 
touched in from a dozen to twenty places. Patients never 
complain of this and the relief of pain is often striking. Hot-air 
baths are also useful. As the acute stage subsides Scott’s 
dressing may be applied, and daily massage and movements 
employed to minimize the subsequent stiffness. If the local 
symptoms increase and the temperature rises it may become 
necessary to incise and irrigate the joint. 

Vaccine treatment should be tried if the case fails to improve. 
The vaccine is best prepared from the patient’s own organism, 
either from the urethral discharge or from fluid obtained by 
aspiration of the joint (see p. 165). Failing this, a stock vaccine 
may be employed. The initial dose should be 200 millions and 
the dose gradually increased up to 1,000 millions, with intervals 
of ten days between the successive inoculations. 

(d) Acute septic arthritis . The treatment of this condition 
when dependent upon direct infection is discussed at p. 146, 
and as a local complication of acute epiphysitis at p. 72. In 
pysemia the joint affection is not, as a rule, so acute as in the 
foregoing instances ; indeed some cases are so mild that they 
may be overlooked unless the patient is systematically examined 
from time to time from this point of view. A small and painless 
effusion into a joint in pysemia may subside if the limb is merely 
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immobilized and treated with hot fomentations ; a more acute 
case may require aspiration only, when the fluid may be found 
to be clear or only slightly turbid ; a still more severe case must 
be treated on the lines laid down for suppurative arthritis of 
local origin (p. 146). 

(e) Pneumococcal arthritis. As already stated, this may occur 
as a complication of pneumonia, but it may also be due to some 
other pneumococcal affection, such as otitis media, and it occa- 
sionally occurs as a primary affection. It is an extremely grave 
disease, often proving fatal, and at least threatening destruction 
of the joint. The treatment is the same as that of an acute 
septic arthritis. 

(/) Arthritis occurring in the course of the acute specific fevers, 
particularly tjrphoid and scarlet fever, must be treated on 
general lines. *The chief care must be directed to preventing 
the dislocation which is so apt to occur. Thus, in the case of 
the hip, which is by far the most frequently involved, a Liston's 
long outside splint should be employed. When dislocation has 
occurred it must immediately be reduced. 



CHAPTER IX 


FOREIGN BODIES IN THE RESPIRATORY, ALIMEN- 
TARY, AND URINARY TRACTS 

Foreign bodies accidentally or wilfully introduced along the 
natural passages of the body are a frequent source of urgent 
and even dangerous symptoms. Although they are referred to 
in other chapters, it has been considered advisable to group 
them together for the sake of convenient and fcasy reference. 
Foreign bodies lodged in the ear and eye are dealt with in Chap- 
ters XXI and XXII respectively. 

I. RESPIRATORY TRACT 

1. Nose. All kinds of small objects, such as peas, pebbles, 
and beads, have been met with in the nose, particularly in 
children. Unless speedily removed they are apt to set up 
ulceration of the mucous membrane, and even disease of the 
bones. A unilateral nasal discharge in a child is always sugges- 
tive of the presence of a foreign body. 

Treatment. Syringing, in such a way that the stream runs 
into the unaffected nostril and out of the affected one, may 
succeed in dislodging the object. If this fails, an anaesthetic 
should be given and the foreign body extracted by means of 
forceps or a scoop. 

2. Pharynx . See p. 174. 

3. Larynx , Trachea , Bronchi. The inhalation of a foreign body 
which passes into or beyond the larynx is an accident the 
gravity of which can scarcely be over-estimated. The mortality 
estimated by von Bruns from a large mass of statistics is no less 
than 33 per cent. Since the introduction by Killian of the broncho- 
scope this rate of mortality is doubtless, in the handset those accus- 
tomed to the use of this instrument, greatly diminished. In most 
cases neither the instrument nor the skill to use it is available, 
and simpler if less efficient means have to be employed. In some 
instances death occurs before help can be summoned, as when a 
foreign body completely occludes the rima glottidis ; but in the 
majority of fatal cases death is due to the secondary effects 
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produced by the retention of the invading object ; so that no effort 
must be spared to remove it at once, in view of the risks which 
attend what is euphemistically termed 4 expectant treatment ’. 

Large, rough, and angular objects are likely to remain above 
the vocal cords ; small, smooth and rounded ones will generally 
pass through the rima glottidis and lodge in the trachea or in 
one of the bronchi. A coin may lodge in the larynx and then, 
owing to alteration of its position by coughing or attempts to 
extract it, slip through the rima glottidis into the trachea. 

The symptoms and treatment vary with the final place of 
lodgement. 

(a) Larynx . In many cases the reflex cough expels the foreign 
body at once, so that the patient never comes under treatment ; 
more rarely, <J ea th rapidly ensues from suffocation. In the 
intermediate class of cases the symptoms are pain, cough, 
alteration of voice, dyspnoea of varying degrees of urgency, and 
often great mental distress. Crile has shown that a severe 
degree of collapse may ensue from reflex inhibition of the cardiac 
and respiratory functions. Whilst the patient lies quiet, and the 
foreign body is but a small one, the distress may be slight, and 
stridor may scarcely be audible, but on disturbance or exertion 
these symptoms may suddenly become of an alarming character. 
Every now and then there will be paroxysms of coughing, in 
one of which the foreign body may be ejected together with 
a quantity of mucus. On the other hand, it may, if small enough, 
slip down between the cords into the trachea, and find a resting 
place in one of the bronchi. 


Treatment . The diagnosis, rendered probable by the symp- 
toms and history, may be confirmed by a laryngoscopic examina- 
tion, when it may be easy to proceed at once with its removal 
by forceps. Most of the patients, however, are children, in 
whom intra-laryngeal manipulation is more difficult and requires 
the administration of a general anaesthetic, so that other methods 
may first be tried. Nothing, however, must be done, except in 
cases of extreme urgency, until the tracheotomy instruments are 
at hand. An attempt may then be made to dislodge the foreign 
body by lowering the patient’s head and inducing a cough, or 
passing the finger into the pharynx so as to cause him to vomit. 
An emetic is sometimes given with the same object. If these 
means fafl extraction must be attempted by means of forceps, 
the laryngeal mirror. In the case of a child, the patient 
snoula be held m a sitting posture on a nurse’s lap, whilst the 
operator sits opposite the nurse, and the anaesthetist steadies 
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the child’s head and at the same time holds the gag in place. 
It must be remembered that both the administration of an 
anaesthetic and the manipulations of laryngoscopy are apt to 
induce an attack of urgent dyspnoea, and it is for this reason 
that the surgeon must be prepared, before beginning any such 
manipulation, for the immediate performance of tracheotomy 
should the need for it suddenly arise (see p. 200). 

Sometimes a foreign body such as a tooth-plate cannot be 
removed with forceps because of its impaction in the larynx, 
and if there should be a hook upon the plate extraction through 
the mouth may be effectually prevented. In such a case recourse 
must be had to the operation of thyrotomy. 

Thyrotomy. Tracheotomy is first performed, and the trachea 
above the tube packed with a strip of gauze % If a special 
sponge-covered tracheotomy tube is available, it may be used 
with advantage. A vertical incision is then made in the mid- 
line over the larynx, the fasciae divided, and all haemorrhage 
arrested. The alae of the thyroid cartilage are to be separated 
by a vertical incision made exactly in the mid-line, and held 
apart as widely as possible with sharp hooks. The foreign body 
can then be seen, and extracted with forceps. After removal, the 
cartilages are to be approximated accurately with fine sutures 
passed through the perichondrium and superjacent tissues, and 
the wound closed. The tracheotomy tube is to be left in for 
a few days, during which time the patient is kept in bed, pro- 
tected by a tent in which the air is kept moist by means of 
a steam-kettle. 

After-treatment. However the foreign body may have been 
removed, the patient should be kept in bed for a few days in 
a warm room, and such precautions taken as may render prompt 
action possible should laryngeal oedema necessitate tracheotomy 
or intubation. A soft or even fluid diet may be required on 
account of pain on swallowing. 

(6) Trachea. A foreign body has to be small enough to pass 
through the rima glottidis, so that the greater number, especially 
if heavy and smooth, pass lower down into one of the bronchi. 
Some, however, especially if light and possessing rough or sharp 
surfaces, are arrested in the trachea. They commonly become 
coated with mucus, and to such an extent that an artificial tooth 
may be so embedded as to give rise to the impression that it is 
a soft body. Certain bodies, such as beans, may swell consider- 
ably after lodgement, and so produce a steadily increasing 
obstruction to respiration. 
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The diagnosis of the presence of a foreign body in the trachea 
depends (a) upon the history of something having passed down 
the throat ; (b) upon a very severe attack of dyspnoea and cough- 
ing consequent on its passage through the larynx ; (c) upon 
the symptoms due to its presence in the trachea ; ( d ) upon the 
absence of the unilateral symptoms peculiar to bronchial obstruc- 
tion ; and (e) in some cases, such as an impacted coin, upon the 
direct evidence yielded by a skiagram. 

The direct tracheal symptoms are, firstly, those of obstruction , 
namely dyspnoea, varying in intensity according to the move- 
ment of the body in the trachea. Secondly, those of irritation 9 
namely a paroxysmal cough which is made much worse when 
the body is coughed up against the under surface of the vocal 
cords ; fatal asphyxia has often been produced in this way. 
Thirdly, those of inflammation ; tracheitis is set up and frothy 
mucus is expectorated during the paroxysms of coughing. 

Treatment. As such a body has passed through the rima 
glottidis, it is only reasonable to suppose that it can be ejected 
by the same route, unless it has been present long enough to 
have become fixed by oedema, by ulceration of the mucous 
membrane around it, or by being embedded in mucus. It must 
not be forgotten that attempts to bring about removal by shaking 
the patient may be followed by dangerous laryngeal spasm, and 
no such attempts should be made unless the surgeon is prepared 
to perform instant tracheotomy. 

The head should be lowered and the chest raised ; the foreign 
body, unless impacted, may thus be made to roll towards the 
larynx, when it may be expelled by a fit of coughing. If it is 
thought wise to give chloroform for this purpose, the degree of 
anaesthesia should of course be very light. 

If the foreign body has been seen on laryngoscopic examination 
or a skiagram has revealed its exact position, and if the operator 
possesses the necessary experience, an attempt might be made 
to remove it with tracheal forceps. Here again everything should 
be ready for immediate tracheotomy in case the efforts to remove 
it caused such a change of position of the body as to produce 
more complete obstruction. Failing expulsion by these means, 
the trachea should be opened and the body searched for and 
removed (see below, p. 174). If the body cannot be found, 
the wound m the trachea should be kept widely open by 
suitable stitches in the hope that the body may subsequently 
be expelled during an attack of coughing, but this is a 
procedure only to be used as a last resort on account of 
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the dangers which attend the non-removal of a foreign body 
(see p. 174). 

(c) Bronchus . The passage of the foreign body through the 
larynx will produce the symptoms described in the preceding 
section. The body may remain for a short time in the trachea, 
giving rise to the symptoms peculiar to tracheal obstruction, and 
may then make its way into one or other bronchus ; or it may 
fall immediately into a bronchus. The right bronchus is much 
more commonly affected than the left because it is larger and 
in a more direct line with the trachea. 

The immediate risk to life is less than in the case of tracheal 
obstruction as one lung is available for respiration, whereas 
a foreign body in the trachea may completely obstruct the 
passage of air. Removal is therefore not so urgently required 
so far as life is concerned, but it should be undertaken as speedily 
as possible because the longer the foreign body remains in the 
bronchus the more difficult may it be to remove, on account of 
fixation by oedema or ulceration, and further, there is grave risk 
of the development of bronchiectasis. 

Symptoms and physical signs . Dyspnoea is present and is often 
paroxysmal in character. It is most urgent at first, and sub- 
sequently diminishes as the other lung adjusts itself to its addi- 
tional work. The irritation caused by the body gives rise to 
cough and expectoration. 

The respiratory movements of the affected side of the chest 
are impaired or absent. On auscultation the physical signs vary 
with the degree of obstruction. If complete, breath sounds are 
absent : if incomplete, stridor may be audible, especially over 
the root of the lung, and rhonchi may be present, most marked 
over the site of the obstruction. Vocal fremitus and vocal 
resonance are diminished. Dullness to percussion speedily 
develops owing to the collapse of the lung, which is produced 
partly by a ball- valve action of the foreign body and partly by 
absorption of air from the alveoli. The side of the chest, therefore, 
speedily becomes retracted. Later, signs of bronchiectasis develop. 

Diagnosis . The history of a foreign body being 4 swallowed ’ 
is of the greatest importance. In the case of a child it may 
of course not be forthcoming. Suddenness of*onset is very 
characteristic, but this may be equally marked, for instance, on 
rupture of a broken down bronchial gland into a bronchus. The 
presence of a foreign body should be suspected in the presence 
of sudden onset of the above symptoms, and an X-ray examina- 
tion should always be made. 
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Treatment. As a preliminary measure the patient may he 
inverted and shaken, using the same precautions as those de- 
scribed in the preceding section (p. 172). 

Failing success by this method, a low tracheotomy should be 
performed and an attempt made to find and seize the object 
with forceps. With a low tracheotomy, especially in a child, 
it is surprising with what ease the forceps can be passed into 
either bronchus. Even if the forceps cannot be made to grasp 
the foreign body, it may happen that the irritation of their 
introduction brings about such a fit of coughing as to dislodge 
the foreign body and to bring it within reach of the forceps or of 
a scoop. 

In this operation it is a great advantage to have the chest 
well raised and the head lowered. A forehead light is essential, 
and enables the operator to see into the bronchi with great ease. 

In some cases a foreign body can be removed from a bronchus 
by means of ‘ bronchoscopy ’, namely, manipulation through a 
long tube passed through the larynx into the trachea. As the 
apparatus necessary is not likely to be available in case of 
emergency, except in the practice of a large hospital, and as 
its use requires special skill and practice, it will not be described 
here. 

It cannot be insisted upon too strongly that the retention 
of a foreign body in a bronchus is almost certain sooner or 
later to be followed by a fatal result, and no effort should bo 
spared to secure its removal. To wait in the hope that it may 
ultimately be loosened by ulceration and expelled by coughing, 
or evacuated with the pus of an abscess, is to allow tlio patient's 
chances to hang upon a very slender thread. 


XI. ALIMENTARY TRACT 

(a) Pharynx. Large masses of food sometimes beeomo ira* 
pacted in the pharynx, so as to threaten suffocation. The 
obvious method of dealing with such an accident is to open the 
mouth with a gag or any suitable substitute which may be at 
hand, and to dislodge the mass with the forefinger. Should this 
prove difficult, »and the patient be in danger of suffocation, laryn- 
gotomy should be performed, an operation of emergency which 
can quite well be done with a penknife (see p. 199). 

Coins of large size may become lodged in the pharynx, where 
they are almost invariably arrested at its narrowed lower end, 
lust above the cricoid cartilage, and in such a manner that the 
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two surfaces look backwards and forwards. There is little diffi- 
culty in removing them, either with the finger, forceps, or coin- 
catcher, but unless promptly dealt with they are apt to cause 
ulceration of the pharyngeal wall, with its attendant dangers of 
sepsis and laryngeal oedema. 

Smaller and sharp objects such as pins and fish-bones may 
be arrested in the pharynx, either by their points piercing the 
mucous membrane, or by becoming entangled in the folds and 
fossae about the root of the tongue and upper aperture of the 
larynx. They may be felt with the finger or seen with the 
laryngoscope, and extracted by means of forceps. Whenever 
the mucous membrane has been penetrated there is the risk of 
dyspnoea arising from oedema, and precautions should always be 
taken for dealing with this emergency should it occur. 

(b) (Esophagus . As a rule the patient is able'' to locate with 
tolerable accuracy the position at which a foreign body has 
become arrested in the oesophagus. In examining such a case, 
the use of the oesophageal bougie should be avoided, as much 
harm may be done, whilst little information is likely to be gained. 
The bougie usually slips quite easily past a foreign body, which 
may thus be overlooked until dangerous complications arise. 
The two methods which give the most satisfactory results are 
cesophagoscopy and radiography. The latter method is only of 
use when the foreign body is partly or wholly composed of 
metal or other substance opaque to the rays, but these fortunately 
constitute the majority. GEsophagoscopy is an accurate method 
of diagnosis, and is also of use in many cases for the removal of 
the object, but it requires both special apparatus and special 
skill, and will not be further referred to here. 

Treatment . All foreign bodies lodged in the oesophagus 
require removal at the earliest possible moment, since neglect 
not only makes the operation more difficult, but also invites 
ulceration of the oesophageal wall with its attendant dangers of 
perforation into the mediastinal or cervical cellular tissue, into 
the pleura, or into a large blood-vessel. 

Small objects such as pins and fish-bones can usually be 
removed by means of the umbrella probang (Fig. 41). This 
instrument, softened in hot water and lubricated with glycerine, 
is passed in the same manner as a stomach tube, until its expan- 
sile end is beyond the site of the foreign body. As it is withdrawn 
the horsehair portion opens out and brings the foreign body 
with it. Several attempts may have to be made before success 
is attained. 
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Coins can usually be removed with the coin-catcher (Fig. 41), 



which is used in the same manner as the 
umbrella probang. If high up they may, 
in children, be reached with the oesophageal 
forceps. When situated near the cardiac 
end, they may be pushed on into the 
stomach, and allowed to pass per vim 
naturales. When a coin or other small 
object of a like nature is being withdrawn 
from the oesophagus, the patient should be 
recumbent, with the head thrown back, in 
order to avoid the possibility of the foreign 
body slipping back into the larynx. 

It must be remembered that after re- 
moval of a foreign body, or after it 
has passed into the stomach, the pain 
on swallowing and the sensation of its 
presence may remain for hours or days, so 
that the patient may feel himself un- 
relieved. 

The removal of a tooth-plate, if furnished 
with hooks, may present a most formidable 
task, and the impaction of such an object 
in the oesophagus is an accident by no 
means devoid of danger to life. 

When the plate has been accurately 
located by means of the X-rays, the very 
gentlest attempt may be made, under an 
anaesthetic, to move it by means of forceps 
or the coin-catcher, if it be accessible, but 
no force whatever must be employed, lest 
the oesophageal wall be torn, Jf by this 
means it is found to be fixed, the case, 
assumes a grave aspect. When situated 
in the cervical part of the oesophagus, the 
operation of oesophagotomy becomes im- 
perative ; when at the cardiac end, gastro- 
tomy may have to be tried ; when in the 
thoracic portion, it may be found possible 


Fig. 41. Coin-catolier, to push the foreign body onwards towards 

bang openand shut the stomach ’ 80 as to come within the reach 

of removal by gastrotomy. 

The introduction of the cesophagoscope has rendered it possible 
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to remove objects from the gullet which previously would have 
required an open operation. But like the bronchoscope, the 
cesophagoscope requires special training for its employment, and 
will not be further referred to here. 

The operation of cesophagotomy is so rarely required that 
a description of it would be out of place here ; reference should 
be made to the larger textbooks of operative surgery. 

(c) Stomach . We are not concerned here with those curious 
cases in which large accumulations of foreign bodies have, in 
the insane and others, gradually accumulated in the stomach, 
nor with those which, having been present for a long while, are 
causing symptoms of chronic indigestion. 

Medical men are frequently consulted as to what is to be done 
when a patient has swallowed some such object as a tooth-plate, 
a coin, or a pin. Having determined that the body has actually 
entered the stomach, there is in the majority of cases no cause 
for anxiety, nor for any active treatment, as the object will 
find its way into the intestine, and, in the course of a few days, 
be passed per rectum . If no symptoms are present, therefore, 
the case should simply be watched, the diet consisting of material 
such as porridge, which leaves a large residue that will englobe 
and assist the passage of the foreign body. When the object 
is of metal, its progress can be watched by means of repeated 
X-ray examinations. If it fails to pass through the pylorus, 
or is of such a size and nature, such as a large pin, that it cannot 
be safely left to pass naturally, or is causing severe gastric 
symptoms, then removal by gastrotomy is indicated. This is 
an operation which, performed with strict aseptic precautions, is 
practically devoid of danger. 

Qastrotomy . A vertical incision is made through the left 
rectus muscle immediately below the costal margin. The 
stomach is drawn up into the wound and well packed off with 
gauze strips. It is then opened by an incision midway between 
the two curvatures ; there is less haemorrhage with a vertical 
incision than wdth one made in the long axis of the stomach. 
If the foreign body is in the stomach, it is extracted with forceps, 
but if impacted in the lower end of the oesophagus it becomes 
necessary to dilate the cardiac orifice and to introduce a long 
curved forceps, guided by the finger, into the gullet. After 
m extraction, the stomach is to be closed in two layers, one passing 
through the whole thickness of its wall, and the second of finer 
silk, burying the first with a Lembert stitch. The abdominal 
wound is then closed in layers. 

S. & R. N 
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The after-treatment consists of feeding with small quantities 
of fluid nourishment at a time, so as to avoid any distension of 
the stomach. It is not necessary to withhold food from the 
stomach altogether even from the first. 

(d) Intestine . A foreign body which has managed to rim the 
gauntlet of the pyloric orifice is not likely to become arrested 
in the intestine. Still, such cases do sometimes occur, and 
removal by laparotomy and enterotomy may be required. The 
indications for such an operation would be the occurrence of 
symptoms such as pain and tenderness, or failure of evacuation 
after a reasonable interval. Here, in the case of bodies com- 
posed wholly or partly of metal, the X-rays would be of the 
greatest assistance. 


In the very .uncommon event of a foreign body such as a pin 
or nail being retained indefinitely and giving rise to trouble 
the tendency is towards gradual perforation by ulceration of 
the intestinal wall, and the formation of a loealiml intra- 
peritoneal abscess. 


Intestinal obstruction is occasionally due to the impaction of 
a foreign body such as a gall-stone in the bowel (see p. 250). 

. lodgement of foreign bodies, other than f'wcai concretions, 
m the appendix is so rare as to constitute a surgical curiosity.' 
They would only be discovered on the removal of that organ <ni 
account of the appendicitis to which they might give rise. 

. ^ Small foreign bodies such as buttons, coins, and 

pins which have successfully negotiated the whole alimentary 
canal may fail to traverse the rectum. If, therefore, such an 
ob]ect has not been passed after a reasonable interval, a rectal 
examination should be made before it is assumed to have been 
arrested m some other part of the intestine. 

All kinds of foreign bodies are introduced into the rectum 
by the prunent or insane, and their removal is always a matter 
rf urgency as cases are on record of perforation into the peri- 
toneal cavity and bladder. In most cases it is only necessary to 

** 8ph " 0to ' 
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t ! °? eCtS su ? as P ins > penholders, pieces of twigs, , 
and pieces of broken catheters, introduced either wilfully or 

coated with phosphatic deposit, giving rise to the symptoms of 
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vesical calculus. The history is usually sufficient for diagnosis, 
but, if it is considered necessary, the cystoscope may be used 
to ascertain the position and size of the mass which requires 
removal. It may also be felt by rectal or vaginal examination. 

In the female, removal should be effected by dilating the 
urethra, which can readily be made to admit the forefinger, 
and extracting with forceps. In the male, a small-object may 
be successfully removed by a specially skilled operator per 
urethram with the aid of the cystoscope, but the simplest method 
is to perform suprapubic cystotomy (p. 319), after which, 
if there is no cystitis, the bladder may be sutured at once, 
a drain being left down to the vesical wound in case of leakage. 

(b) Urethra. A stone descending from the bladder, or some 
object wilfully introduced into the urethra, may beqpme impacted, 
and cause a partial or complete obstruction to the flow of urine. 
It is important to remove such an obstruction at the earliest 
possible moment, on account not only of the retention, but 
also of the risk of ulceration of the mucous membrane, with its 
possible sequelae such as peri-urethral abscess and extravasation. 
A large number of forceps and other instruments have been 
devised for the purpose, but it is often a task of the utmost 
difficulty to grasp a smooth slippery object lying in so confined 
a space as the urethral canal. During such attempts at removal 
an assistant should make pressure upon the urethra behind the 
foreign body so as to steady it and to prevent the object being 
pushed more deeply towards the bladder. If a reasonably patient 
attempt with forceps has failed, and it is found impossible by 
external manipulation to move the foreign body, urethrotomy 
should be performed. 

Urethrotomy . The patient being in the lithotomy position, an 
incision is made in the mid-line over the object to be removed, 
and the urethra opened. After the foreign body has been 
extracted, the little wound in the urethra is sutured with catgut, 
over a catheter, and the skin wound partially closed. The catheter 
should be retained for a week. 

A pin may be removed by pushing its point through the skin 
on the under aspect of the penis, turning it so that its head faces 
the meatus, and then pushing it forwards. 

When the foreign body is deeply placed, or if it cannot be 
# extracted per urethram , it may sometimes be more conveniently 
pushed on into the bladder, and removed by suprapubic cys- 
totomy. 



CHAPTER X 

AFFECTIONS OF THE RESPIRATORY SYSTEM 

In this section will be considered certain acute or urgent 
conditions occurring at the onset or during the course of diseases 
of the respiratory system. For details of the routine treatment 
of those diseases reference must be made to the larger textbooks. 

r 

I. Laryngitis and Laryngeal Spasm. See. p. 1 07. 

2. Bronchial Asthma 

The spasm is often cut short and the dyspnoea relieved by 
inhalations of chloroform or of amyl nitrite. The fumes from 
burning stramonium are also very efficacious, the following being 
a good formula : stramonium leaves (powdered), 1 ok.; anise fruit 
(powdered), £ oz.; potassium nitrate, \ oz. ; tobacco (powdered), 
gr. x. The potassium nitrate should bo dissolved in l oz. of 
water and the solution mixed uniformly with the powders ami 
dried. One teaspoonful should be ignited on a plate, and the 
fumes inhaled. 

A hypodermic injection of five minims adrenalin chloride solu- 
tion gives prompt relief to a paroxysm. A hypodermic inject ion 
of morphia, gr. £-£, with atropine sulphate gr. x l u , rarely fails 
to give very speedy relief. In a chronic disease such as asthma, 
morphia should be withheld if possible, but for an acute emergency 
it is invaluable. 

Spraying the nasal mucous membrane with a two per cent solu- 
tion of cocaine sometimes gives almost instantaneous relief. 

A mixed vaccine prepared from organisms found in the asth- 
matio sputum has been tried in numerous cases, with some 
benefit, but it is too early yet to estimate the real value of vaccine 
therapy in asthma. 

Tincture of stramonium i))x, with potassium iodide gr. v, 
three times daily, frequently gives great relief, and is very 
useful for the subacute dyspnoea which often persists between 
the severe attacks. 
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3. Acute Bronchitis 

This may be met with as a primary affection or as a complica- 
tion of other diseases, such as measles, typhoid fever, and 
influenza. 

In elderly people and in young children it is a serious condition, 
and in a severe attack the patient should be confined to bed. The 
temperature of the room should not be too high, 60°-65° F. being 
a suitable range. A light flannel nightgown should be worn, and 
a gamgee-tissue jacket is very useful, especially as the patient 
commonly breathes more easily when sitting up. 

The breathing is considerably relieved if the air is moist, and 
a bronchitis-kettle is therefore advisable. The head of the bed 
may be surrounded by a screen, but it should nof be covered in 
too closely. A linseed and mustard poultice may be applied to 
the back with advantage, and over the front of the chest if there 
is much substernal soreness. Poultices should not be applied to 
the front of the yielding chests of young children, as they impede 
respiration and increase the collapse of the base of the lungs. 
Instead of the poultice a mustard leaf may be applied to the base 
of each lung posteriorly, and one over the sternum. 

In the early stage, with a painful dry cough, a dose of Dover’s 
powder, gr. x, may be given to an adult, but its constipating 
effect must be guarded against by some suitable aperient. It 
is also usual to give a simple saline mixture. 

When there is great dyspnoea, with numerous rhonchi, an asth- 
matic element is often present, and the iodide and stramonium 
mixture (p. 180) should be used. 

With the development of free secretion from the bronchi the 
more stimulating expectorants may be given, such as ammonia 
and senega. For an infant of a year old, ammon. carb. gr. 
pot. bicarb, gr. ij, vini ipecac, l^ij, syrupi tolutani i 7 \x, aq. carui 
ad 7 )], may be given every four hours. Young children do not 
expectorate, and if there is much secretion in the tubes an emetic 
will help to bring it up. A drachm of ipecacuanha wine should 
be given, but may have to be repeated. 

In very severe cases inhalations of oxygen ar£ very useful. 
Ammonia and ether, or hypodermic injections of strychnine, 
may be given every four hours. In bad cases in adults alcohol 
should be given in the form of brandy or champagne. 
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4. Broncho-pneumonia 

The temperature of the room should be from 60° to 65° F. 
A bronchitis-kettle should be used. As the disease is apt to run 
a rather long course every effort must be made to maintain 
strength and nutrition. Food must be given every two or throe 
hours : milk, eggs beaten up in milk, or albumen water, beef-tea, 
and broths ; and if an infant refuses food it must be fed by 
a stomach tube. A mustard poultice or a mustard leaf may be 
applied to the base of the lungs behind, and this may be repeated, 
but with caution as the skin readily becomes very sore. 

In severe cases with cyanosis, feeble pulse, distended right 
heart and rales all over both lungs, stimulants must be given 
freely in the form of brandy (half a tcaspoonful in milk every 
two hours to an infant) or small doses of ammonia and senega. 
Inhalations of oxygen are also very valuable. A child may also 
with advantage be put into a hot bath to which two tablespoon- 
fuls of mustard have been added, and cold water dashed over the 
head and shoulders ; the deep inspirations which this causes help 
to open up the collapsed alveoli at the bases of the lungs. Strych- 
nine may be given hypodermically, gr. x J 0 , every six hours. 

Tepid sponging is very valuable for restlessness, and a cold 
pack for hyperpyrexia. 


5. Pneumonia. Sec p. 104. 

6. Pleurisy with Effusion 

A pleural effusion demands immediate aspiration under 
a variety of circumstances. 

(i) When the pleural cavity is full, as indicated by dullness 
up to the apex of the chest. 

. (“) If oedema or consolidation develops in the other lung us 
indicated by the presence of rales or of dullness with tubular 
breathing ; or if fluid accumulates in the other pleura. 

(lii) If the heart becomes seriously embarrassed, as indicated 
by a failing pulse, dyspnoea, lividity, and faintness, 

(iv) When, it occurs as a complication of disease elsewhere, 
such as nephritis. 

Paracentesis thoracis. Though a very simple operation, this 

“T er be re S arded as a Rifling matter, as a considerable, 
number of cases are on record in which sudden death has occurred 

J,2u ° n ° f pleur fl effusions ( and on exploratory puncture 
of lung) from vagus inhibition of the heart. 1 
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The patient should not be allowed to sit up for the operation, 
but should be rolled partly over on to the unaffected side. A hypo- 
dermic syringe, and ether and adrenalin solution, should be at 
hand in case of syncope. 

A convenient spot for the puncture is the sixth intercostal 
space in the posterior axillary line. The skin at and around the 
selected spot should be thoroughly cleansed or painted with 
tincture of iodine, and the instruments should be boiled for five 
minutes before use. Five minims of a 5 per cent solution of 
novocaine may be injected into the skin before the puncture 
is made. 

The best way to make the puncture is to pinch the skin up 
and make a small stab with a scalpel ; it is difficult to make 
a small incision with a knife, and the skin in this region is often 
very tough. The trocar and cannula should be of medium size ; 
a fine one is apt to become blocked, and with a large one the 
fluid tends to escape too rapidly. The trocar and cannula should 
be carefully inserted through the skin incision, and the space 
between the ribs searched for ; sometimes this is very narrow. 
The sensation experienced when the instrument enters the pleural 
cavity is unmistakable. The trocar should then be withdrawn 
and the cannula connected to the bottle, which has previously 
been partially exhausted of air. 

The following points must then be attended to : — 

(a) The fluid must be withdrawn slowly . This is very important. 
When a large amount of fluid is removed the conditions obtaining 
in the thorax undergo a marked readjustment. The heart and 
mediastinal tissues resume their normal position, the diaphragm 
rises, the parietes sink in and the lung expands. A rapid removal 
is apt to cause coughing, pain, and great distress. 

(b) If coughing and pain occur, the flow of fluid should be 
stopped ; after a moment or two it may be possible to continue. 

(c) If the slightest sign of faintness occurs the cannula must 
be withdrawn at once, and hot brandy and water, or sal volatile, 
should be given. If the pulse is suddenly arrested, the most 
active steps must be taken ; hypodermic injections of ether and 
of 3 or 4 minims of adrenalin solution (1 in 1,000) should be given 
at once, and artificial respiration should be performed. Unfor- 
tunately the cardiac inhibition is apt to be complete and perma- 
nent. In cases in which no recovery occurs after two or three 
minutes, direct cardiac massage is probably the only means of 
resuscitation (see p. 23). 

(d) If the fluid ceases to flow freely, the blunt trocar may be 
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passed through the cannula, which occasionally gets blocked by 
lymph ; but if the flow is still arrested it is not advisable to move 
the cannula about in the pleural cavity in an endeavour to 
remove the whole amount of fluid. What is left will probably 
be absorbed without difficulty. 

(e) Having removed the cannula, the puncture should be sealed 
with cotton wool and collodion. 


7. Empyema 

The treatment of empyema consists in the resection of a portion 
of rib and the drainage of the pleural cavity. As the administra- 
tion of an anaesthetic to a patient with one pleura full of pus is 
a serious matter, it is wise to aspirate the pus as a preliminary 
measure and to resect the rib on the following day. 



Fig. 42. Turner^ empyema trocar. 


When the breathing and the heart’s action are much embar- 
rassed owing to a large accumulation of pus in the pleural cavity, 
the risk of a general ansesthetic is largely increased, especially as 
the patient is obliged to lie upon the sound side during the oiiont- 
tion, a position which still further interferes with respiration, 
is danger may be diminished by preliminary aspiration. But 

th f IT, 18 , 80 f r UU ° f ° urdy Iym P h that th « cannula 

constantly gets blooked. In this case, in an adult, the skin may 
be rendered insensitive by the subcutaneous injection of novocain® 
and the remaining steps of the operation may bo rendered com- 
paratively painless by irrigating the wound from time to time 
wrth the same solution. We have found that the most painful 

S. l^ + 0Pera ,T 18 -? 6 incision of the P^uro-periostoal layer 
fSjT 9otlon . of . the nb * The method of local anesthesia do- 
senbed on p. 6 gives excellent results. Relief may be afforded 
much more rapidly by using Turner’s empyema trocar (Fig. 42). 
An incision is made through the skin and intercosta nmsci 
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and the tube is pushed through into the pleural cavity in the 
same way as the ordinary trocar and cannula. The trocar is 
removed and the flat cannula left in position. In the course 
of a day or two resection of rib may be proceeded with. 



Fig. 45. Operation of resection of rib for empyema. 

The most suitable position for drainage lies in the posterior 
axillary line and near the upper level of the dull area. If too low 
a level is taken the diaphragm rises as soon as the fluid is 
evacuated, and tilts the inner end of the drainage tube upwards. 
A long oblique track is thereby produced which is unfavourable 
for drainage. This point is an important one, and is illustrated 
in Pigs. 43 and 44. 

Operation for Empyema . Pig. 45. An incision four inches 
long is made over and in the line of the rib to be resected, 
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and carried down at once to the bone. The periosteum is 
then stripped off with an elevator, carrying the intercostal 
vessels with it, and the exposed piece of rib, not less than 
three inches long in an adult, is removed with bone-cutting 
forceps. The pleura is then incised in the same direction 
as the wound, and the fluid allowed to escape slowly. The 
finger should be introduced gently, and any loose pieces of 
fibrin, such as are often present, removed, but no attempt 
must be made to break down adhesions. On no account must 
the cavity be irrigated with fluid. Many forms of drainage 
tube for empyema have been invented, such as the glass one 
shown in Fig. 46, but most are of far too small a bore and get 
choked at once ; nothing is more satisfactory than an ordinary 
piece of rubber drainage tubing, stitched to the edge of the 
wound. It should be at least as large as the index-finger, should 



Fig. 46. Glass empyema tube. 


have several large holes cut in its wall, and should only be long 
enough just to project beyond the chest-wall into the cavity. 

After-treatment The abscess cavity which constitutes an 
empyema depends for its obliteration chiefly upon the ex- 
pansion of the lung. This can be materially assisted by 
causing the patient to perform exercises of forced expiration 
against a resistance, such as blowing into an air-bag. When 
drainage has been in progress for several days, and it is certain 
that no communication exists between the pleural cavity and 
the air-passages, much good can be done by causing the patient 
to lie in a boracic bath for half an hour or so daily. By this 
means the empyema cavity is rendered sweet, and toxic absorption 
is minimized. The cavity must not be irrigated, as numerous 
cases of sudden death have resulted from this practice. 

• 

8. Pneumothorax 

The development of pneumothorax is often unrecognized. In 
the first place, if the pleurae are adherent over a great portion 
of their surface, or if the lung is much consolidated, only a limited 
amount of air can escape, and shock may be slight or absent. In 
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the second place, even when a tuberculous focus in si compara- 
tively healthy lung ruptures near the surface with severe pain 
and shock, the condition may he overlooked. The chest is 
resonant on percussion, and on auscultation the fact that breath- 
sounds are absent is unconsciously ignored, attention being 
directed to a search for abnormal sounds. Traumatic pneumo- 
thorax (p. 208) can hardly fail to be recognized. 

When pneumothorax occurs in a patient with non-adherent 
pleura and comparatively healthy lung, the symptoms and 
physical signs are very characteristic. The onset is sudden, with 
severe pain in the chest ; dyspnoea and shock are severe ; the 
pulse may be extremely feeble and the extremities cold. A 
sudden drop in the temperature is common. These symptoms 
are materially lessened in the course of a few hours if the other 
lung is healthy.* As a rule pleural effusion speedily follows the 
onset of the pneumothorax. 

Physical signs. Inspection. The affected side is motionless, 
and the heart’s apex may be seen displaced towards the left 
axilla, or pulsation may be visible to the right of the sternum, 
according as the pneumothorax is on the right or the left side. 

Palpation. Vocal fremitus is absent. 

Percussion. A hyper-resonant note is obtained. When fluid 
is present, the area of dullness at tho base due to the pleural effu- 
sion undergoes marked change in position on altering the posture 
of the patient. 

_ Auscultation. Breath sounds are diminished or absent ; some- 
times amphoric breathing is heard. The ‘ coin-sound ’ is charac- 
teristic, as also is the metallic tinkle produced when fluid drops 
from the upper part of the chest into the fluid at the base. A very 
characteristic sound is also produced by shaking the patient. 

Treatment. In a case with marked shock and severe pain 
a hypodermic injection of morphia should be given at once. 
Stimulants should also be given, either bv mouth or hvpo- 
dermically. 

If there is cyanosis and a very feeble pulse, the air should lie 
let out from the pleura by means of a small trocar and cannula ; 
if it < collects again, the operation may have to be repeated. 

The subsequent treatment depends on the nature of the 
case and whether pyo-pneumothorax develops. This is very 
common, and resection of rib should then be performed as for 

arvmwAwtn * 
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CONDITIONS ASSOCIATED WITH TJBGENT DYSPNOEA 

It has been thought advisable to collect together into one 
section many of the conditions giving rise to urgent dyspnoea. The 
treatment of the apparently drowned is also included here, as 
although all respiratory movements have usually ceased, the 
effects are due to asphyxia from water entering the bronchi 
and lungs. 

By the term dyspnoea is meant increased respiratory exertion 
produced either by some obstruction to breathing, or by inter- 
ference with adequate aeration of the blood. Most of the condi- 
tions capable of giving rise to dyspnoea may at times give rise 
to respiratory distress of the greatest urgency. Some of these are 
susceptible of relief by medical or surgical means, whilst others 
are not. It is of the greatest importance, therefore, to distinguish 
between these two classes. 

Method op Investigating a Case of Ubgent Dyspnoea 

(a) History . A brief inquiry into the history of the case will 
often immediately indicate the cause of the dyspnoea, and 
suggest the proper line of treatment. A man, for example, 
who has for some weeks complained of hoarseness, alteration 
of voice, and cough, with purulent or blood-stained expec- 
toration, is probably suffering from some form of laryngeal 
ulceration. A child who has been feverish and ill for two or 
three days, with gradually oncoming dyspnoea, may be suffering 
from diphtheria or retropharyngeal abscess, whereas a child 
previously quite well, and suddenly seized with symptoms of 
alarming dyspnoea coming on at night, apparently without 
cause, is probably affected with some form of laryngeal spasm. 
In the case of foreign bodies in the air-passages, and of scalds 
of the throat, the history is generally clear. If a history of 
symptoms pointing to intrathoracic disease is given, one would 
be on one’s guard against performing an unnecessary and useless 
tracheotomy. 

(b) Stridor . It is most important to notice whether or not 
stridor is present. Stridor indicates clearly the existence of 
some form of obstruction in the larynx, trachea, or a large bron- 
chus, and its degree is some measure of the severity of that 
obstruction. It thus distinguishes at once obstructive dyspnoea 
from that due to imperfect respiratory interchanges in cardiac, 
pulmonary, and cerebral disease. Stridor is most marked during 
inspiration ; the breathing is noisy and harsh, or may have 
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a musical or crowing character. It is to bo distinguished from 
wheezing , in which the breathing is also audible but does not 
possess the harsh and noisy character of stridor. Wheezing is 
characteristic of obstruction in the finer bronchi, such as occurs 
in asthma. 

(c) The respiratory movements are to be carefully noted. They 
are often slower than normal, a quick shallow inspiration not 
being powerful enough to overcome obstruction. They are also 
exaggerated, the accessory muscles being brought into powerful 
action. With severe obstruction the lower ribs arc retracted, the 
epigastrium sinks in, and the supra-clavicular fossa* are rendered 
deeper at each inspiration. 

It is to be borne in mind that broncho-pneumonia with collapse 
of the lower lobes in children may be attended with severe retrac- 
tion of the ribs* and this lias led to the unnecessary performance 
of tracheotomy. This error is to be avoided by noting the fact 
that there is no accompanying stridor. 

(d) Facies . With severe respiratory obstruction there is an 
appearance of extreme distress, and the face is often covered 
with perspiration. The colour of the face should be observed, 
for although of itself cyanosis does not give much information, 
yet, in conjunction with other symptoms, its depth is a guide 
to the necessity for operative interference. 

(e) Pulse. The pulse is of the greatest importance, low ten- 
sion, irregularity, and increased rapidity indicating a degree of 
exhaustion which may not be recovered from even if proper 
respiratory interchange can be restored. 

(/) Examination of the throat . In a case of urgent dyspnusa 
in a child, when the cause of the obstruction is doubtful, the 
throat should be inspected, and, if necessary, a digital examina- 
tion of the air-passages made, as far as they can be reached. 
In this way a retropharyngeal abscess will not be mistaken for 
diphtheria, and a foreign body may be detected and removed ; 
or an effort of vomiting may be brought on sufficient to expel 
a foreign body. But these manipulations should not be done 
until preparations are made for tracheotomy, as they sometimes 
‘induce a more ^severe dyspnocic attack, which might prove fatal. 


Indications tor Immediate Tracheotomy 

It may happen that, when the patient is first seen, the symp- 
toms are of extreme urgency. The symptoms which would in 
such a case demand instant tracheotomy are as follows : dyspnma 
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of sudden or rapid onset accompanied by extreme stridor , cyanosis , 
violent respiratory efforts , and distress , more particularly when 
attended by signs of cardiac exhaustion . In such cases tra 
cheotomy should be performed at once, even though it may sub- 
sequently be found to have been useless owing to the position 
and nature of the obstruction. Such an event must be very rare, 
and its possibility should not deter one from operating when the 
urgency of the symptoms demands it. 

Management oe the Less Urgent Cases 

When cyanosis is not extreme, stridor of only moderate degree, 
distress not severe, retraction of chest not excessive, and pulse 
strong and regular, the examination may be made more in detail, 
and the above-mentioned possible source of error* can and must 
be eliminated. If the case is an obstructive one, the preparations 
for operation can be properly made, and the procedure of choice 
can be performed deliberately and without the haste that is 
sometimes bred of panic. 

The cases fall naturally into three main groups : 

I. Obstructive dyspnoea which can be relieved by surgical or 
medical means. 

II. Obstructive dyspnoea which cannot be so relieved. 

ITI. Non-obstructive dyspnoea. 


I. OBSTRUCTIVE DYSPNCEA CAPABLE OF RELIEF 
BY SURGICAL MEANS 

The causes are mainly laryngeal or tracheal. The method 
of investigation noted on p. 189 can be carried out more fully. 
The diagnosis of the nature and the site of the obstruction 
depends upon a full consideration of the history of the case, the 
physical signs present in the throat, larynx, and neck, and a 
general examination of the chest, abdomen, and urine. 

The main lines of action in these cases are sufficiently simple in 
theory. They are : — 

(a) To remove the obstruction, or 

(b) If that is impossible, to make an opening into the air- 
passage below the site of obstruction, or 

(c) To introduce some form of tube into the air-passage past 
the obstruction. 

The more common forms of respiratory obstruction will now 
be dealt with seriatim , with the exception of foreign bodies 
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which have been dealt with in Chapter IX, traumatic dyspnoea 
in Chapter XI, and respiratory obstruction during general 
anaesthesia in Chapter II. 


1. (Edema of the Larynx 


This occurs under two main conditions : 

(i) Inflammatory affections from 

(а) Scalds, burns, and corrosive poisons. 

(б) Any form of laryngeal ulceration. 

(o) Cellulitis of the neck. See p. 65. 

(d) Presence of a foreign body. 

(ii) Non-inflammatory in 

(a) Renal disease. 

(b) 'Angeio-neurotic oedema. 

(c) After the administration of potassium iodide. 

Symptoms. The patient usually complains of a feeling as if 
a foreign body were present in the throat and of difficulty or 
pain in swallowing. On attempting to swallow fluids there is a 
tendency for them to make their way into the larynx, with 
resulting fits of choking. The voice becomes husky and respira- 
tion difficult with gradually increasing stridor and there is usually 
an irritable cough. 

On examination with the laryngoscope the epiglottis and the 
aryteno-epiglottie folds are greatly swollen, but the true cords 
are little affected owing to the more intimate attachment of the 
mucous membrane. 


Some of the more important varieties will be considered in detail, 
(i) Inflammatory affections : 

(a) Scalds, burns, and corrosive poisons. A child who has 
scalded the throat, even if no symptoms whatever are present, 
should be put to bed, with a tent and steam-kettle, and carefully 
watched. An ice bag or Leiter’s coil should be applied to the 
neck, and speaking forbidden. Should dyspnoea come on and 
become at all urgent, two courses are open, namely, intubation 
and tracheotomy. In such cases it is always worth while to try 
the former procedure, as the introduction of an intubation tube 
for only a few hours may tide the patient over the danger and 

ZlV ne0eSS j t I 0f L° Utting °P eration 1 but the surgeon 
foil P re P ared to perform tracheotomy as intubation may 

tube 8 ° ^ ^ ing envel °P in § the U PP^ opening of the 
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In the ease of an adult a hypodermic injection of morphia 
should be given, the throat should be sprayed with adrenalin 
solution 1 in 2,000, and cold compresses applied externally. 
These measures may give relief, but, failing this, intubation or 
tracheotomy, must be performed. 

(6) Laryngeal ulceration . If ulceration of any variety whatever 
is present in the larynx, whether traumatic (injury by foreign 
bodies or following corrosive poisons), syphilitic, tuberculous, 
or malignant, acute oedema with urgent symptoms may arise at 
any moment. (Edema of the larynx may develop with extreme 
rapidity, and when the medical man arrives the patient may be 
in extremis . In such an event tracheotomy or laryngotomy 
should be performed without hesitation. Intubation is not to 
be recommended in these cases, lest fragments of growth or septic 
material should be detached and inhaled, or other damage done. 
Moreover, the tracheotomy might be useful either as a preliminary 
to treatment of the laryngeal disease, or as a permanent opening. 

(ii) N on-inflammatory oedema . This may occur in renal 
disease, in angeio-neurotic oedema or rarely after the administra- 
tion of potassium iodide, even in small doses. The oedema, 
especially in angeio-neurotic cases, may also involve the tongue. 
The measures recommended for scalds and burns of the throat 
(p. 192) may be tried, but if it develops with great rapidity intuba- 
tion or tracheotomy may be necessary. Owing to its tendency 
to recur with some frequency in angeio-neurotic oedema, it may 
be necessary for a tracheotomy tube to be worn constantly. 

2. Retropharyngeal Abscess 
This condition has been described in dealing with abscess in 
special regions (p. 62). As a cause of dyspnoea in children it is 
not an uncommon condition, and may readily be mistaken for 
diphtheria by the careless. A digital examination of the pharynx 
will readily decide the diagnosis, when a soft swelling can be felt 
bulging into the pharynx from its posterior wall. Tracheotomy 
is to be avoided in these cases, evacuation of the pus afford- 
ing relief to the dyspnoea. For treatment, see p. 62. 

3. Laryngeal Growths ' 

Benign or malignant tumours may arise within the larynx, 
# and malignant growths may invade the larynx from neigh- 
bouring regions, such as the pharynx or thyroid gland. In 
children, particularly of the hospital class, papillomata of the 
larynx may be unsuspected until the patient is suddenly seized 

S. & R. O 
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with dyspnoea, due to the mechanical obstruction or to oedema 
or laryngeal spasm resulting from their presence. Such a case 
will probably require tracheotomy to relieve the urgent symp- 
toms, and subsequent removal of the growths. But if a patient 
is known to have laryngeal papillomata, and the dyspnoea is not 
urgent, an attempt may sometimes be made to relieve the 
symptoms by intra-laryngeal removal with forceps, or intubation 
may be tried. As any such manipulation may induce severe 
dyspnoea, the surgeon must be prepared to perform immediate 
tracheotomy. 

In cases of malignant disease, laryngotomy should be proceeded 
with at once, and the opening will have to remain permanently. 

Urgent dyspnoea due to pressure of growths or enlarged glands 
either upon the larynx or trachea may be relieved by using 
a catheter in tfie same manner as an intubation tube. The gum- 
elastic catheter is the best for this purpose, and, in sudden 
emergency, is usually more readily available than either the 
intubation or tracheotomy instruments. 


4. Dyspnoea connected with Goithe 

Dyspnoea is one of the most important symptoms of goitre 
and arises in various ways : — 

1. Direct 'pressure on the trachea . This is the commonest and 
most important. The trachea is nearly always compressed 
laterally, and when the enlargement affects one lobe more than 
the other it is flattened on that side and pushed over towards 
the opposite side. The following points of importance to be 
noticed : — 

(i) In some cases the pressure is produced by a portion of the 
enlarged thyroid being substernal in position/ Pressure is thus 
easily produced, and, owing to the goitre in the neck being some- 
times of insignificant size, the nature of the case has boon over- 
looked, the patient being treated for asthma. The neck should 
be carefully examined. Percussion over the sternum may yield 
a dull note. * 

be^due^to j[ 8pn0ea may be P arox y smal character. This may 


(a) Alteration of position of the neck with increase in the 
pressure, which may occur during sleep. 

. Transient swelling of the goitre. Goitres are apt to vary 

in size, especially during the menstrual period. 3 * 

{c) Hemorrhage into a cystic portion of the goitre. This 
has produced sudden and rapidly fatal dyspnoea. 
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(d) Exertion, the narrowed trachea not allowing the passage 
of the extra flow of air required. 

2. By pressure on the recurrent laryngeal nerves . Such pressure 
can produce paralysis of the abductor muscles of the larynx with 
resultant adductor approximation of the cords (p. 196). It is 
probable also that some paroxysmal attacks of dyspnoea are due 
to transient adductor spasm. 

Treatment (i) In cases in which some degree of stridor is 
always present it should be borne in mind that the obstruction 
may increase rapidly or suddenly. A preliminary course of 
thyroid treatment, gr. iij of the thyroid powder three times daily 



Fig. 47. Catheter threaded through tracheal tube. 


should be tried, provided that the case i$ not one of exophthalmic 
goitre . If this produces no relief, the case should be treated 
surgically, a sufficient amount of the goitre being removed to 
relieve the obstruction. 

(ii) If the patient is seen in a paroxysm of acute dyspnoea the 
position of the neck should be altered. Sometimes this is sufficient 
to give relief. Failing relief, intubation by means of a gum-elastic 
catheter should be tried, and, if possible, should be preferred to 
tracheotomy, an operation which, on account of the distortion 
and depth of the trachea and the amount of bleeding which is 
apt to occur, may be a most formidable undertaking. 

If tracheotomy is necessary it will be found that the ordinary 
tube is too short to get past the obstruction. To overcome this 
difficulty there is a specially constructed long tube, made of 
^flexible wire (Konig’s tube, Fig. 52), but as this is not likely to be 
available in case of emergency, a large soft rubber catheter, 
threaded through an ordinary rubber tracheotomy tube (Fig. 47), 
answers the purpose admirably. 

02 
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Note . After operation upon the thyroid the respiration may 
be affected, the dyspnoea being due either to an obstructive or 
a toxic cause. The obstruction may be laryngeal from injury to 
the recurrent nerves, or tracheal from flexion of the weakened 
trachea. The depth and distortion of the trachea may make 
tracheotomy extremely difficult, nor would an ordinary trache- 
otomy tube be long enough to enter the windpipe and afford relief. 
If possible, therefore, tracheotomy should be avoided by the use 
of a catheter passed through the mouth and larynx into the 
trachea. 

5. Paralysis and Spasm op Laryngral Mukclrs 
(a) Abductor paralysis 

Unilateral abductor paralysis does not produce much dyspiuea. 
The affected cord lies in the middle line owing to the unopposed 
action of the adductor muscles. The air-passage is reduced by 
one-half, but dyspnoea only occurs on exertion. The commonest 
cause is compression of the recurrent laryngeal nerve in the 
thorax by aneurysm or by enlarged glands, tuberculous or 
malignant. 

Bilateral abductor paralysis is much more important, inasmuch 
as the cords are not abducted on inspiration, but are actually 
drawn closer together. There is therefore definite inspiratory 
stridor. The voice is unaffected. The commonest causes are 
locomotor ataxy, general paralysis, and disease of the bulbar 
nuclei. The dyspnoea is apt to be increase*! by paroxysmal spasm 
of the adductor muscles, or by even the slightest laryngitis. 

Treatment In bilateral abductor paralysis tracheotomy 
should be performed. A plug can be worn in the tube, which 
can be removed if necessity arises. 

(6) Spasm of laryngeal muscles 

Nerve irritation, whether central, peripheral, or reflex, can give 
rise to spasm of the glottis. The two following are the more 
common types : — 

£) Laryngeal crisis in locomotor ataxy . Sudden paroxysmal 
attacks occur with noisy stridor, both inspiratory and expiratorv, 
wm6h may last for some hours. 

Treatment. The spasm is usually promptly relieved by inhala- 
tion of amyi nitrite. Chloroform is also useful in some cases. * 
(u) Laryngismus stridulus. This commonly occurs in rickety 
children. Breathing is suddenly arrested, and the child turns blue 
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in the face ; the spasm then relaxes and is followed by a crowing 
inspiration. The attacks may recur frequently and are occa- 
sionally fatal. 

The diagnosis rests on the suddenness and transient character 
of the attacks. In the intervals there is no cough or difficulty 
of breathing. In whooping-cough there is a series of coughs 
followed by crowing inspiration. 

Treatment. The child should be put into a hot bath and cold 
water poured over its head. The epiglottis may be hooked 
forwards with the finger with immediate relief. Inhalations of 
amyl nitrite or of chloroform can be tried, but owing to the 
spasm of the glottis they are not of much avail. If the child 
ceases to struggle for breath and the pupils dilate, artificial 
respiration should be immediately employed. 

After the attack is over the diet and general Hygiene of the 
child should be carefully supervised. 

(c) Catarrhal laryngeal spasm 

In this condition there is probably a combination of laryngitis 
and spasm. It is an affection of childhood and commonly occurs 
at night. The child wakes up with some dyspnoea, huskiness of 
voice, and a harsh croupy cough ; this lasts for an hour or two 
and then subsides. It may be repeated for several nights. 

The diagnosis rests on the fact that the attack develops very 
rapidly in a child previously well and that there is commonly 
a history of preceding attacks. It must never be forgotten, 
however, that in all cases of dyspnoea in children the throat 
should be thoroughly inspected for the presence of diphtheritic 
membrane. 

Treatment. The child should be put in a hot bath whilst a large 
linseed poultice is being prepared. This should be placed over 
the front of the neck from the chin to the top of the. sternum. 
A steam-kettle should be used in the room, the nozzle being 
placed so that the steam passes freely over the cot. One or two 
grains of calomel should be given every three hours until the 
bowels have acted freely, and ipecacuanha wine in drachm doses 
may be given every quarter of an hour until vomiting occurs. 

After the attack is over the throat should be examined for the 
presence of enlarged tonsils and adenoids, and, if present, these 
1 should be removed. The general conditions of the child’s life 
should be carefully inquired into and rectified if faulty. 
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II. OBSTRUCTIVE DYSPNCEA INCAPABLE OP 
SURGICAL RELIEF 

The chief causes are pressure on the lowest part of the trachea 
or on its bifurcation by aneurysm, mediastinal growths, or 
tuberculous glands ; syphilitic stenosis of the lower part of the 
trachea is a rarer cause. The diagnosis rarely presents any 
diffic ulty. Laryngoscopio examination reveals the absence- of 
laryngeal obstruction. There is nothing in the neck to cause 
pressure on the trachea, and symptoms indicative of intra- 
thoracic disease, such as a pulsating tumour, dullness on per- 
cussion, engorged veins of head and neck, pleural effusion, and 
rHminnt.inn of air entry into one or both lungs are. present. 
A brassy cough is common. 

Treatment. In cases due to pressure by aneurysm or growth, 
treatment must be purely symptomatic. In aneurysm of the trans- 
verse arch the dyspnoea may be constant, but with paroxysmal 
increases in severity. The only sources of relief are venesection, 
chloroform inhalation, and morphia. Morphia should be given 
freely as the distress is extreme. Potassium iodide has given 
some relief in syphilitic cases. 


III. NON-OBSTRUCTIVE DYSPNOEA 

It is not difficult to distinguish a non-obstructive case of 
dyspnoea from an obstructive one. In the former the absence 
of stridor is the most striking feature, and there aro at the same 
time positive signs of pulmonary, cardiac, or cerebral disease, 
or of injury to the chest or head. The routine physical examina- 
tion for disease of the heart and lungs, and for nephritis and 
diabetes, will readily bring to light the cause of the dyspnoea. 
The treatment of these conditions will be found under their 
respective headings. 

THE OPERATIONS OE INTUBATION, LARYNGOTOMY, 

" AND TRACHEOTOMY 

1. Intubation 

O’Dwyer’s intubation apparatus, as held when about to be 
used, is shown in Fig. 48. The easiest way to perform the opera- 
tion is to have the child held in a sitting posture by a nurse, 
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facing a good light, and with its arms enveloped in a towel 
to prevent struggling. An assistant holds the mouth open with 
a gag and steadies the head. An introducer, carrying an intuba- 
tion tube of suitable size, is then taken in the right hand, whilst 
the left index-finger feels for the upper aperture of the larynx 
and guides the tube over the back of the tongue and epiglottis 
into the larynx. Unless the tube is kept close to the back of 
the tongue it is easy for it to slip into the pharynx behind the 
larynx, instead of into the larynx itself. The introducer is then 
withdrawn, and the silk threads attached to the tube are secured 
to the cheek with a piece of strapping. The tube should not be 
allowed to remain in too long, lest it cause ulceration of the 



Fig. 48. 


mucous membrane of the larynx. If, after twelve hours or so, 
severe dyspnoea is still present on withdrawing the tube, trache- 
otomy should be performed. 

In case of sudden emergency, when neither intubation tubes 
nor tracheotomy instruments are available, temporary relief 
can be afforded by means of a gum-elastic catheter, introduced 
in exactly the same manner, passed over the back of the tongue 
and guided into the larynx by the left forefinger. 

2. Laryngotomy 

This is the operation of opening the air-passage immediately 
below the larynx, that is to say, through the crico-thyroid 
membrane (Fig. 49). It is a simple procedure which, in an 
emergency, can be performed with a pocket-knife. 

Operation . The interval between the cricoid and thyroid 
cartilages must be identified, and a small vertical incision made 
over it, exactly in the mid-line. The haemorrhage is trifling as 
a rule. The crico-thyroid membrane is then seen, and is incised 
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transversely, thus opening the air-passage. The larvngotomy 
tube can now be introduced, no dilator being required, as the 
wound in the membrane gapes widely. A laryngotomy tube is 
distinguished from a tracheotomy tube by being flattened from 
before backwards, so as to be oval instead of circular in section. 

Laryngotomy is only to be used as a very temporary measure, 
the proximity of the tube to the vocal cords rendering any pro- 
longed retention liable to be followed by serious damage. 



3. Tracheotomy 

This operation involves the opening of the trachea below the 
cricoid cartilaga It is spoken of as 1 high ’ or ‘ low according 
to whether the tracheal incision is made above or below the 
isthmus of the thyroid gland. This distinction is found, in 
practice, and particularly where children are concerned, to bo of 
littie rmportance. In point of fact the thyroid isthmus is not 
infrequently divided during the operation, a circumstance which 
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is attended by no evil results. If the isthmus is encountered, 
and its retraction would in any way impede the full and proper 
view of the trachea, it should be divided without hesitation, the 
incision through it being made vertically in the mid-line. It is 
almost always better to make the tracheal opening as low as 
possible (see p. 101). 

Operation. The head is to be thrown well back, the shoulders 
being supported upon a firm sand-bag. (Fig. 50.) The cricoid 
cartilage should then be identified, and this can readily be 
done even in the fattest neck, if the finger is passed upwards 



along the mid-line of the neck from the suprasternal notch. 
The surgeon, standing to the right of the patient, makes an 
incision reaching from the cricoid cartilage as far as the upper 
border of the sternum. In an adult, the incision need not 
be taken so far downwards, as the trachea is longer and more 
accessible than in a child. It should bo remembered that most 
of the difficulties and accidents of tracheotomy, particularly in 
young children, arise from making too small a skirl incision. A 
combination of skill and luck sometimes enables an operator to 
perform what is known as a 6 button-hole tracheotomy hut it is 
wiser to err on the side of too large rather than of too small an 
incision. 

The next step is the division of the deep fascia, also exactly 
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in the mid-line, and the separation of the infrahyoid nmscles 
and anterior jugular veins. Once the deep fascia has been 
divided, the separation of the muscles is best accomplished by 
rnfta.na of retractors, as this produces less bleeding. The thyroid 
isthmus is thus exposed, and it may either be retracted upwards 
or divided, so as to expose the trachea, which should always be 



Pig. 51. Low tracheotomy. 


clearly seen before it is incised. Unless this is done, veins will 
almost inevitably be divided at the moment the trachea is 
opened : the patient takes a deep breath and blood is sucked 
into the lungS, with the result that either the patient is literally 
drowned in his own blood (as we have actually seen happen) 
or subsequently develops broncho-pneumonia. It is best at 
this stage to tie off all bleeding-points, and render the wound 
thoroughly dry. The knife is next taken pen-wise between the 
forefinger and thumb, so as to leave exposed only about a quarter 
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Kio. 52. .Silver tracheal tubo with inner tube, rubber tracheal tube, and 

Konig*a tubo. 





Pki. 5,‘J. Emergency (radical tube fatdiionod from a i>ieeo ol rubber 
drainage tubo. 

of an inch of the blade, and is entered at the lowest point of the 
proposed incision, and carried upwards towards, and if necessary 
dividing, the cricoid cartilage. The tracheal opening should 
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always be sufficiently large to admit the tube quite easily. The 
incision is now held open with the dilators (Fig. 51), until the 
coughing which the opening of the air-passage always evokes has 
subsided, and until the air entry is seen to be efficient, after 
which the silver tube is introduced. A stitch or two may be 
placed in the skin, but it is best not to close the wound too 
securely around the tube in case it should be coughed out and 
need replacing. Moreover, if the skin wound is tightly closed, 
subcutaneous emphysema may occur. The metal tube should 
be replaced by a rubber one (Fig. 52) on the second day, if it 
cannot be left out altogether, as otherwise tracheal ulceration 
may be produced. There are many forms of tracheotomy tube, 
all of which have their advocates, but there is little doubt that 
the one most generally useful is that known as the ‘ lobster-tail ’ 
(Fig. 52). 

In an emergency, a serviceable tracheotomy tube can readily be 
fashioned from an ordinary piece of drainage tubing (Fig. 53). 

Treatment of the Apparently Drowned 

In some oases immersion is due to a fall into tho water 
from a syncopal attack, or from cerebral haemorrhage, or the 
patient may receive a severe injury to the head in the act 
of falling. Immersion, therefore, may be only one aspect of 
the case. 

Treatment. The mouth, pharynx, and nostrils should be cleared 
of any weeds or sand that may have entered them. Artificial 
respiration should be commenced at once ; Silvester’s method is 
described on p. 20. Schafer’s method is preferable, as it allows 
water to escape from the mouth more readily, and by its action 
in producing upward pressure on the diaphragm exerts a valuable 
stimulating effect on the heart. It should be performed as 
follows : lay the patient face downwards on the ground and 
kneel across his body, with the hands on his lower ribs 
Allow the weight of the body to fall gradually so as to produce 
firm pressure cm the patient’s chest (Fig. 54, a). Then, with the 
hands remaining in position, raise the body, slowly relieving the 
pressure (Fig. 54, b). These movements must be repeated about 
fifteen times a minute, they must be continued for at least half 
an hour in the absence of any sign of restoration of breathing, 
and they should not be immediately given up at the first gasp " 
the patient takes. 

WarmtTis most important. Whilst the artificial respiration 
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is in progress an assistant should remove the wet clothes, and 
the patient should be wrapped up in hot blankets, and hot-water 
bottles or hot bricks covered with flannel applied to the limbs. 
As soon as natural respiration is restored every elTort must be 
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Flo. 54. Schafer’s method of artificial ms pi rut ion. a* Expiratory 
phase; n, Inspiratory phase. 


directed to keeping the patient warm; friction of the limbs 
should be applied. Stimulants, such as hot brandy or hot coffee, 
ammonia, and ether, and hypodermic injections of strychnine 
should be given. 




CHAPTER XI 


INJURIES OP THE CHEST 

The thorax and its contents may suffer injuries of almost 
endless variety from the same kinds of accident as affect the 
abdomen, namely, severe blows, crushes, violent flexion and 
extension of the trunk, and penetrating wounds. Just as the 
abdominal viscera may be lacerated by fractured ribs without 
external wound, so also may the thoracic viscera. It cannot be 
too strongly emphasized that, as a large and important part of 
the abdominal contents lies under shelter of the ribs, especially 
posteriorly and laterally, the possibility of simultaneous ab- 
dominal injury must always be borne in mind. Contusions of 
the chest are often accompanied, quite apart from gross injury 
of either abdominal or thoracic organs, by severe symptoms of 
shock. The shock may be out of all apparent proportion to the 
severity of the injury, and may even prove fatal with little or 
no post-mortem evidence of injury. The symptoms commonly 
met with in contusions and wounds of the chest are, firstly 
shock; secondly dyspnoea, cyanosis, haemoptysis, and rapid 
shallow respiration ; and thirdly physical signs of haumothorax, 
pneumothorax, and emphysema. 

Many thoracic injuries are immediately or speedily fatal, whilst 
others are of such rarity that the discussion of them would serve 
no useful purpose. Attention will therefore be directed to the 
diagnosis and treatment only of such thoracic injuries as are of 
frequent or fairly common occurrence, or are amenable to surgical 
treatment. 

I. CONTUSIONS 
Method of Examination 

(a) A preliminary examination should be made of the abdomen , 
as indicated ifi Chapter XV, because the upper abdominal 
viscera, being largely under shelter of the ribs, are liable to 
injury in crushes of the chest, Lacerations of the liver, spleen, 
and kidneys in particular, are apt to be associated with fractures 
of the ribs, as also are rupture of the stomach and intestines, 
penetration of the stomach by a fractured rib, and rupture of the 
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diaphragm. A good example* of combined thoracic and abdominal 
injury has been reported by Houghton. A shunter, 40 years of 
age, sustained a buffer accident. The seventh and eighth ribs 
on the left side were fractured. On the* following day the abdo- 
men appeared normal, but the left side of the ehest was distended, 
and its movements impaired. Cardiac dullness was absent. The 
left lung showed physical signs of compression in the upper part 
of the chest, whilst below' that was an area of hyper-resonance, 
giving the bell-sound cm auscultation. The diagnosis of ruptured 
diaphragm was made, operation performed, and the stomach 
withdrawn from the pleural cavity, into which it had become 
herniated. The patient, however, died, and at the autopsy it 
was found that the diaphragm had been torn away from its 
attachment between the ninth rib and the ensiform cartilage, 
whilst the spleen had been torn and lay in the pleural cavity. 

(b) When the nature of the accident suggests the possibility 
of injury to the w/w, careful examination for signs of such an 
injury should be made, us the presence of any fracture of the 
spine or any symptoms pointing to damage of the spinal cord 
would call, not only for its appropriate treatment, but also for 
the exercise of the greatest care in moving the patient whilst 
examining the thorax. Deformity and local tenderness of the 
spine should be looked for, as well as paralysis of the legs or any 
other obvious signs of cord injury. 

(c) Ascertain by palpation whether any ribs are Fractured. 
The signs of fractured rib arc acute local tenderness ; increased 
pain on attempting to take a deep breath ; and crepitus, whioh 
may either be felt or may be hoard with the aid of a stethoscope. 

(d) Examine by palpation for the presence of surgical emphy- 
sema. The presence of air in the subcutaneous tissues is 
manifested by the appearance of a soft ‘doughy’ swelling, con- 
veying to the fingers a sensation of tine crackling which is quite 
characteristic. This condition of surgical emphysema may 
spread with incredible rapidity, so as to extend, in a very short 
time, over the greater part of the body. 

(e) Evidence of contusion or laceration of the lungs must be 
sought for. The lung may be merely contused ; no hemothorax 
or pneumothorax occurs, the patient coughs up it little blood, 
a little pleural fruition commonly develops, and the patient 
speedily recovers. On the other hand the lung may be lacerated , 
in which case the expectoration is blood-stained and frothy, or 
larger quantities of blood are coughed up, whilst it is usual for 
pneumothorax or hiemothorax, or both, to occur* 
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(i) Pneumothorax. Owing to the fact that pneumothorax in 
itself gives rise to great pain and shock, the symptoms of onset 
in the traumatic cases are particularly severe, as they are added 
to those of the injury. Severe pain is felt in the chest, dyspnoea 
is intense, respiration is frequent and shallow, cyanosis is com- 
mon, the extremities become cold, and syncope may occur. The 
greater the rapidity with which the air finds its way from 
the lung into the pleural cavity the greater is the severity of the 
symptoms. The acuteness of the symptoms diminishes in a few 
hours as the unaffected lung and the displaced heart adjust 
themselves to the new conditions. For the physical signs of 
pneumothorax see p. 188. 

(ii) Hcemothorax . Hsemothorax rarely occurs alone as the result 
of a chest injury. The patient exhibits all the signs of severe 
shock, for loss of blood is added to the other effects of the injury. 
The blood is derived either from the lung, or from a parietal 
vessel such as an intercostal or internal mammary artery. The 
physical signs are those of a rapidly developing pleural effusion. 
There is dullness on percussion over the lower part of the affected 
side, with absence of breath sounds and diminution or absence 
of vocal fremitus and vocal resonance. 

(iii) Pneumothorax and hcemothorax combined . It is more 
common for both these conditions to be present together than for 
one alone. The blood collects at the base of the chest and gives 
the ordinary signs of pleural effusion. Above the level of the 
blood the physical signs of pneumothorax are obtained. In 
addition, the note changes on movement of the patient, owing to 
the blood being able to move freely in the air-containing cavity. 
During such movement a splashing sound may be heard, but it 
is not wise to shake the patient in order to elicit t his . 

Treatment oe Thoracic Contusions 

1. Fractured ribs . Ribs are fractured either by direct violence, 
or by a compressing force which approximates their vertebral 
and sternal ends. In the former the broken ends are liable to 
be driven inwards ; in the latter, outwards. Consequently frac- 
tures from direct violence are more likely to be complicated by 
injury to the subjacent viscera. 

The fracture of two or three ribs without visceral complication 
is, in the young and healthy, an accident of no great importance. 
No special treatment is requisite beyond rest in bed for a few 
days, together with bandaging or strapping of the chest. (Fig. 55.) 



INJURIES OF THE CHEST 


209 


The object of strapping is to limit the movements of the broken 
ribs. The strips of strapping, which should extend from the spine 
to the sternum, must therefore be applied when the chest is in the 
position of expiration. 

In the aged, the obese, the alcoholic, and the subjects of 
visceral disease, on the other hand, the fracture of even a single 
rib is a serious accident, and is attended with grave risk of 
pulmonary complications. Such persons are best kept at rest 
in bed propped up in a sitting 
posture, and the treatment must 
be stimulating and symptomatic. 

If many ribs are broken there 
may be considerable respiratory 
embarrassment and cyanosis, and 
when this is the case, venesection 
will be found to afford very great 
relief, from ten to thirty ounces 
of blood being withdrawn. 

Operation of venesection. A 
bandage is to be applied to the 
upper arm sufficiently tightly to 
obstruct the venous but not the 
arterial circulation. The skin over 
the front of the elbow must be 
thoroughly cleansed, and the 
most prominent vein, usually the 
median basilic, should be opened 
by thrusting a sharp knife into it, 
and cutting outwards through the Fig. 55. Method of strapping 
skin, the side of the blade being the chest for fractured ribs. 

kept parallel to the skin surface. 

The blood is received into a basin, and the amount removed must 
be sufficient to give relief without causing faintness. During the 
operation the patient must sit upright in order that any tendency 
to syncope may be at once detected. The rate of blood-flow can 
be increased, if so desired, by the time-honoured device of 
making the patient rhythmically compress an object such as a 
rolled-up bandage in his hand. When sufficient blood has been 
abstracted, the bandage must be removed from the upper arm, 
*and the little wound dressed with a firm pad of gauze. 

2. Subcutaneous emphysema . This is only of importance as an 
indication of a Wound of the lung. It is easily recognized, and 
calls for no treatment beyond that required for the fractured 

s. & r, p 
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ribs that have caused it. It will, if the patient recovers, subside 
spontaneously. Attempts to relieve it by multiple punctures 
through the skin are unnecessary, futile, and not devoid of 
danger. 

3. Contusion and laceration of lung . Unless accompanied by 
hemothorax or pneumothorax of a severe degree, or followed by 
empyema, there is little that can be done beyond absolute rest, 
applying an ice-bag to the chest, and giving morphia subcu- 
taneously (see Haemoptysis, p. 35). Such injuries, unless severe 
enough to be rapidly fatal, are, as a rule, readily recovered 
from. The outlook is of course grave in old people, and in the 
subjects of alcoholism and visceral disease. 

4. Pneumothorax . A laceration of the pleural covering of the 
lung may be of such a nature that during expiration air enters the 
pleural cavity, but is unable to escape during inspiration. In 
these circumstances the pleural cavity rapidly becomes distended 
and the lung collapses, giving rise to severe respiratory distress. 
Relief is readily afforded by puncturing the chest-wall, as in 
paracentesis thoracis, with a trocar and cannula, when the air in 
the pleural cavity will escape and allow the lung to expand. The 
operation may have to be repeated. In the slighter degrees of 
traumatic pneumothorax, where there is no special embarrass- 
ment of respiration, it is best to take no active steps as the 
air will gradually be absorbed. 

5. Hcemothorax. It rarely happens that hemothorax is severe 
enough to require operation ; in the slighter cases the blood is 
absorbed spontaneously. It is only when the amount is so 
large as to cause embarrassment of respiration or displacement 
of the heart that active surgical treatment is necessary. It 
sometimes happens that a small haemorrhage into the pleural 
cavity is followed in the course of a day or two by the effusion 
of a large quantity of serous fluid (traumatic pleurisy) ; this 
may cause such respiratory and cardiac distress as to call for relief 
by aspiration. A hsemothorax resulting from laceration of the 
lung and visceral pleura should not be aspirated immediately, 
unless the dyspnoea is severe, because fresh haemorrhage from 
the tom lung will probably be provoked. After a few days the 
operation may be done with impunity, but then will rarely be 
found to be necessary, as rapid absorption usually takes place. 

If infection occurs, and an empyema results, drainage of the* 
pleura is required. 
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H. WOUNDS 

Bullet wounds, stabs, compound fracture of ribs and such-like 
injuries may or may not cause penetration of the thoracic cavity. 

The examination of the actual wound will raise the question as 
to whether or not a probe should be used to ascertain whether 
deep penetration has occurred. As a rule little or no inf orm a tion 
can be gained by probing, whilst the dangers of sepsis and of 
converting a non-penetrating into a penetrating wound are 
sufficient to forbid such an examination. The most reliable 
evidence of penetration is the presence of pneumothorax, hsemo- 
thorax, and haemoptysis, and the same physical examination of the 
chest must therefore be made as described above for contusions. 

As with contusions, so with penetrating wounds of the 
chest, the possibility of simultaneous injury of the abdominal 
contents must be borne in mind. A stab of any depth below 
the level of the fifth rib is almost certain to penetrate the 
diaphragm, and to be accompanied by simultaneous wounding of 
the upper abdominal organs, with extravasation and haemorrhage, 
or by herniation of the abdominal contents through the diaphragm 
into the chest cavity. 

In cases of bullet wound where the projectile remains lodged, 
accurate localization by means of the X-rays must be made, 
in order to come to a decision as to the advisability of 
immediate removal or not. 


Treatment oe Wounds oe the Chest 

The majority of wounds made with high velocity bullets do 
best if left entirely alone, the points of entry and exit being 
cleansed and dressed aseptically. But in civil practice the 
injuries are usually more serious, inasmuch as, being caused by 
bullets of low velocity, more bruising and laceration of the soft 
parts, and splintering of bones, are caused, whilst the bullet may 
fail to gain an exit, and remain lodged in the thorax or abdomen. 
These wounds are also far more likely to be followed by septic 
complications, such as empyema. The chief points, in addition 
to the treatment of shock and the general management of the 
* wound, to which attention has to be directed are : — 

(i) Hcemorrhage. This may take place : — 

(a) Externally, from an intercostal artery or from the lung. 
In the former case thejblood escapes in jets corresponding to 

p 2 
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the heart-beat ; in the latter it is forced out during expiration, 
and is frothy. 

(6) Into the pleural cavity, either from the lung or a parietal 
vessel. 

(c) Into the air-passages. 

(a) With external haemorrhage the wound must be enlarged by 
resecting portions of one or more ribs, as in the operation for 
empyema. If the haemorrhage comes from a parietal vessel, a 
ligature must be applied ; if from a wound in the lung, the blood 
must be cleared out of the pleural cavity by mopping with dry 
gauze, the visceral pleura sutured to the parietal wound, and the 
tear in the lung plugged with sterilized gauze. 

The treatment for internal pleural haemorrhage (6) is that of 
haemothorax (see below), whilst haemoptysis (c) may be relieved 
by the general treatment of the wound above described, as well 
as by that appropriate in the case of spontaneous haemoijtysis 
(see p. 35). 

(ii) Hemothorax and pneumothorax. These are to bo treated 
exactly as if they were present without external wound. A 
pneumothorax due to a parietal wound differs from one caused 
by subcutaneous rupture of the lung, in that the air gains admis- 
sion during inspiration instead of expiration. In a slight case 
the wound should be made air-tight as speedily as possible, 
although in doing so there is some risk of causing subcutaneous 
emphysema ; in a severe ease, the indication is to empty the 
pleural cavity of air and blood by resection of a piece of rib. 


m. INJURIES OE THE HEART AND PERICARDIUM 

Herwpericwrdium and wound s of the heart. Several cases of 
operation for wounds of the heart, with some successes, have 
been reported. A punctured wound over the cardiac area should 
be looked upon with suspicion, and if followed by an increasing 
area of dullness, with muffling of the cardiac sounds and increasing 
embarrassment of the heart’s action, the possibility of surgical 
intervention should be considered. Rehns reported a case in 
which operation on the third day after a stab revealed the 
presence of a wound in the right ventricle 1| centimetres in 
ength, which he sutured with complete success. In this case 
the pleural cavity had also been penetrated, and contained* 
a quantity of dark blood. If operation is undertaken for a wound 
of the heart the method of approach would be by resection of the 
tilth left costal cartilage, as described below. 
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Operations on the Pericardium 

Aspiration may be required to relieve a heart embarrassed 
by an accumulation of fluid, other than pus, in the pericardial 
cavity. Incision and drainage may be required for suppurative 
pericarditis and hsemopericardium. 

(i) Aspiration . It is recommended by some that a trocar 
should be entered through a small incision close to the sternal 
edge, and immediately above the seventh left costal cartilage. 
This operation is by no means free from risk, as shown by reported 
cases of puncture of the heart itself, of wound and subsequent 
infection of the pleura, and of failure to find fluid although a large 
quantity may be present. We do not recommend it, on account 
of its dangers, and much prefer the epigastric or the open trans- 
costal method, as described below. 

(ii) Drainage . Either the epigastric or the transcostal route 
may be employed. 

(а) Epigastric. An incision is made through the left rectus 
muscle immediately below the costal margin. After cutting 
through the transversalis fascia, the peritoneum is pushed down- 
wards, and the finger is passed upwards through the diaphragm 
between its costal and ensiform attachments, until the base of 
the pericardium is reached. An opening is then made into the 
pericardial cavity, and a drainage tube introduced. 

The advantage of this method is that it is free from the danger 
of wounding the pleura and heart, and at the same time provides 
a drainage point in a dependent position. 

(б) Transcostal . This would also be applicable when it was 
desired to attempt closure of a wound of the heart, when the 
external wound would serve as a guide. An incision over and 
parallel with the sixth left costal cartilage is made, and the 
cartilage removed. If necessary the fifth and seventh may also 
be removed to give more room. The triangularis stemi muscle 
is next traversed, and the pleura pushed aside. The pericardium 
is then divided between two pairs of forceps, and the fluid allowed 
to escape slowly. A gauze wick is used for drainage, as a tube 
may press upon and interfere with the action of the heart. 



CHAPTER XII 

AFFECTIONS OF THE HEART AND VASCULAR SYSTEM 
1. Syncopal Attacks 

The fundamental factor in the pathology of a fainting fit is 
a diminution in the volume of blood passing through the brain, 
though the resulting diminution of intracranial pressure may aid 
in producing the loss of consciousness. The causes of an 
attack are numerous. It may depend on cardiac disease ; it is 
fairly common, as would be expected, in cases of severe chlorosis 
and in other forms of anaemia ; with severe haemorrhage ; in 
conditions of exhaustion, especially when starvation is an added 
factor. Syncopal attacks frequently occur, however, apart from 
gross disease and may be precipitated by very different causes, 
such as sudden shock or excitement, the sight of a street accident, 
the sight of blood, a hot room, hunger, and so on. Many people 
are very prone to such attacks, and this tendency to faint on 
slight provocation is apt to run in families. 

Physiologically two important factors are concerned : firstly, 
vaso-dilatation in the splanchnic area, and secondly, cardiac 
inhibition. It is probable that in some cases only one of these 
factors is primarily-concerned ; in others both may bo involved. 
The fatal syncope which occasionally occurs when the lung is 
punctured by an exploring needle is doubtless due to reflex vagus 
cardiac inhibition (see p. 182). 

The ordinary ‘faint ’ is usually regarded as being a very trivial 
matter, but careful attention should always bo paid to it as a 
serious error in diagnosis may easily be made, such as overlooking 
the real nature of the sudden unconsciousness in cases of heart 
block, the so-called Stokes-Adams syndrome (see p. 221), or of 
failing to recognize the existence of petit mal. 

The onset v)f a fainting fit is usually gradual, with muscular 
weakness, a feeling of sinking in the epigastrium, increasing pallor, 
and dimness of vision. A period of insensibility then follows ; , 
the muscles are relaxed, the patient falls, consciousness is com- 
pletely lost, the surface is pale and possibly cold and clammy ; 
the eyes are closed and the pupils dilated ; the pulse and heart- 
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sounds are nearly or quite imperceptible ; respiration is indis- 
tinguishable or occurs as occasional weak sighs. 

This period lasts for a variable time and is followed by a gradual 
return of consciousness ; the pulse improves, the senses of sight 
and hearing can be excited, colour returns, and intelligence is 
restored. 

A faint may be much more sudden than that described above, 
and with no premonitory symptoms. Recurring attacks of this 
description are strongly suggestive of petit mal. 

Treatment . It is important to determine the cause underlying 
the fainting fit, as, if it is dependent on gross disease, efforts may 
subsequently be made to diminish the liability to attacks. Even 
in cases of simple fainting due to splanchnic instability the 
attacks may be lessened in frequency by judicious regulation of 
the patient’s life. 

In a mild attack the unconsciousness is very transient. The 
patient should be laid down flat on his back, friction applied to 
the limbs, and ammonia inhalations given. As soon as he can 
swallow, a dose of ammonia and ether, or of hot coffee, may be 
given. 

When the attack occurs as the result of great exhaustion, the 
circulatory depression may be so great as to require very 
active treatment. When starvation is an added factor the risk 
to life is very great. The patient should be put to bed, wrapped 
up warmly, and hot-water bottles applied ; hot coffee may be 
injected per rectum ; if he can swallow, ammonia and ether or 
brandy should be given ; 20 minims of ether may be injected 
subcutaneously, and finally intravenous infusion of normal saline 
solution containing adrenalin may be used (see p. 12). 

2. Acute Pericarditis 

The most important and most frequent type is that due to the 
rheumatic infection. The utmost care should be taken, owing 
to the fact that the myocardium is affected at the same time, and 
the patient must, of course, be kept in bed. If the attack be 
associated with rheumatism, salicylates should be given. An ice- 
bag to the precordium frequently gives considerable relief to the 
pain. In a more severe case, with increasing effuSion, three or 
four leeches may be applied, but care should be taken that the 
bleeding does not persist after the removal of the leeches. Blisters 
also are very efficacious, but render subsequent examination of 
the heart more difficult. For sleeplessness and precordial distress 
a dose of Dover’s pow r der may be given. 
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It is extremely rare for a serous pericardial effusion to be so 
extensive as to require surgical interference, but if the area of 
dullness be very great and associated with cyanosis and a very 
feeble pulse, such may be advisable. The method of procedure 
is described on p. 213. 

Severe cardiac failure may, however, occur apart from a large 
effusion. The symptoms that indicate this are vomiting, pallor 
with slight lividity, or cyanosis and restlessness. 

The food should consist of milk only, and, if the vomiting 
persists despite this, rectal feeding must be resorted to. Digitalis 
is rarely of use, but hypodermic injections of strychnine should 
be given. If there is much restlessness morphia may bo combined 
with the strychnine. The patient should not be allowed to make 
the slightest muscular effort. Oxygen inhalations may be given. 

After the subsidence of an attack of pericarditis a prolonged 
convalescence should be insisted upon. It should never be for- 
gotten that the cardiac muscle has been involved, and plays a 
much more important part in the progress of the disease than 
the pericarditis ; endocarditis is also of common occurrence. The 
patient should be kept in bed until the pulse-rate reaches the 
normal, and this may take many weeks. 

Muscular exercise should be begun very gently, and after 
a severe attack should be preceded by a course of massage, 

3. Pyo-pericardium. 

This is a somewhat rare affection, and is apt to be discovered 
unexpectedly at a post-mortem examination. It is met with in 
pyaemia, and is an occasional complication of empyema and also 
of chronic renal disease. 

The most important cause, perhaps, is empyema, for the 
reason that the pericardial complication is very apt to be over- 
looked, and if untreated is fatal. 

The onset of pyo-pericardium is commonly very insidious. In 
the presence of the signs of empyema, particularly when on the 
left side, the increased area of cardiac dullness may be overlooked. 
Even after drainage of the empyema the pericardial com- 
plication ma'y not be recognized. The large area of dullness 
is observed, but is attributed to displacement of the heart and 
collapse of the lung. Perhaps the most valuable indication is the * 
evidence of circulatory failure ; the face becomes pale, with 
lividity and even cyanosis, the pulse extremely feeble, and the 
patient restless.. When these symptoms develop in a patient 
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after adequate relief of an empyema, the presence of pus in the 
pericardium should always be suspected and a thorough re- 
examination made. The presence of a large area of cardiac 
dullness, often extending well into the lower left axilla, and of 
muffled, indistinct cardiac sounds, would confirm the suspicion. 

The treatment is described on p. 213. 

4. Cardiac Failure 

The importance of careful observation of cases presenting 
early symptoms of cardiac failure cannot be overestimated, as 
the prompt adoption of precautions, above all of rest, will often 
ward off a serious attack. The condi Lion of the cardiac muscle 
is the dominating factor in heart affections. If the main incidence 
of cardiac rheumatism has fallen on the valves it is astonis hing 
with what efficiency a healthy cardiac muscle will overcome 
mechanical valvular defects. If the heart muscle has suffered 
severely, response to treatment may be very limited. In older 
people with degeneration of cardiac muscle, the result of pro- 
longed working against a high blood-pressure coupled with 
diminishing blood-supply to the heart-wall from progressive 
changes in the coronary arteries, cardiac symptoms are common 
and severe ; but even in such cases rest and attention to diet 
will often give years of fair comfort in cases apparently hopeless. 

Ail cases presenting the slightest signs of genuine circulatory 
embarrassment after slight exertion, the early symptoms of the 
so-called 4 broken compensation should therefore be regarded 
as cases of urgency and thoroughly investigated. By careful 
adjustment of the mode of life the work demanded of the heart 
will often be well within its range, and further, the cardiac reserve 
will frequently steadily increase. 

Acute cardiac failure may, then, under favourable circum- 
stances, often be indefinitely postponed ; but with damaged heart 
muscle, or with severe valvular defects and under unfavourable 
circumstances, various urgent symptoms present themselves. 

A. Cardiac Failure in Chronic Rheumatic Endocarditis 

(i) Mitral incompetence. The commonest condition is mitral 
incompetence with dilated left ventricle and auricle, pulmonary 
congestion, and dilatation of the right side of the heart. (Edema 
is almost invariable, the veins of the neck are dilated and pulsatile, 
cough is common, the urine is scanty, albuminuria is present, and 
the liver is enlarged. 
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Treatment The severity of the attack determines the activity 
of treatment. Complete rest in bed is essential. If the right 
side of the heart is much dilated, as evidenced by dullness on 
percussion to the right of the sternum, with distended and pul- 
sating cervical veins, cyanosis, and a feeble pulse, venesection 
may be performed (see p. 209). 

It is important that the blood should flow rapidly, as the dis- 
tension of the right auricle and ventricle is thereby quickly relieved. 
From ten to twenty ounces of blood should be removed, and 
the relief is often immediate and striking. Leeches are some- 
times useful (see Mitral Stenosis). 

Digitalis should be given at once ; its effect in these cases is 
extremely good, but it must be given in sufficiently large doses. 
For an adult, 15 minims of the tincture should be given every 
four hours or even every three hours. The effect is often not 
perceptible for a couple of days, when the pulse-rate will be found 
to be falling and the urinary secretion increasing. Marked 
diuresis is often associated with rapid disappearance of oedema. 
The drug can then be diminished. The failure of digitalis is 
often due to its being given in insufficient quantity. If digitalis 
causes vomiting the dose should be diminished, or strophanthus 
in 10-minim doses substituted, but the latter is not so efficacious. 
In bad cases strychnine may be combined with digitalis or given 
hypodermically, gr. ^ every six hours, but is of very small 
value compared with digitalis. If there is much oedema of lungs 
and bronchitis, ammonia and ether should be given. Oxygen 
inhalations are also useful, and three leeches may be applied to 
the base of each lung. 

Dropsy. (Edema of legs, even when extreme, will often rapidly 
disappear with the above treatment ; sometimes, however, it 
fails to diminish, and other measures have to be taken. In the 
first place the fluid intake should be lessened ; at the most three 
pints of fluid daily should be allowed, but less is desirable. The 
bowels should be well opened. Half an ounce of sulphate of 
magnesia or of soda may be given before breakfast. The com- 
pound digitalis pill (one grain each of powdered digitalis leaves, 
powdered squill, and mercurial pill) once or twice daily sometimes 
acts very welir Caffein citrate (gr. v) or diuretin (gr. xv) may be 
added to the digitalis mixture. Theocin sodium acetate (gr. v) 
three times daily is sometimes extraordinarily successful in 
producing a copious diuresis with rapid diminution of dropsy, 
unfortunately it seldom succeeds a second time with the same 
patient ; but if oedema is extreme, it should be given with digitalis. 
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The legs maybe punctured and the fluid allowed to drain away, 
but most careful precautions should be taken and the legs wrapped 
up in antiseptic gauze or cotton-wool. 

The chest should bo examined for pleural effusion, and even if 
there are signs of only a moderate collection aspiration should be 
performed if there is much dyspnoea. Similarly, ascites may 
require relief by paracentesis abdominis. 

Insomnia is most distressing, and has a most harmful effect. 
It may yield to chloralamide, chloral, or bromide. If those fail, 
a hypodermic injection of J or { grain of morphia should be 
given ; the relief both of dyspnoea and insomnia is often very 
striking. Hot brandy or whisky and water at night is a useful 
sedative. 

(ii) Mitral stenosis. In mitral stenosis a different picture is 
often presented. (Edema may either bo absent or only slight. 
The acute symptoms are rather those of acute bronchitis or 
oedema of lungs, with haemoptysis, and a feeble irregular pulse. 
Cyanosis is nearly always present. The diagnosis is often 
overlooked for several days, as the mitral presystolic murmur 
disappears with great dilatation of the left auricle, and the 
cardiac sounds are difficult to hear in the presence of the numerous 
rhonchi and rales. A rather loud first sound is frequently 
present, and is very suggestive of mitral stenosis. 

Treatment . Absolute confinement to bed is of course essential. 
Venesection is most useful. The indications for its employment 
are a distended right ventricle, often with marked epigastric 
pulsation, a small feeble pulse, distended and pulsating cervical 
veins, dyspnoea, and cyanosis. 

If the symptoms are not quite so severe, six or more leeches 
may be applied over the liver. They should be applied over the 
lower ribs, not over the abdominal wall below the costal margin, 
so that if troublesome bleeding follows compression can be applied 
more easily. It is not uncommon for a suture to have to be 
used to arrest bleeding from leech-bites below the costal margin. 
The acutely distended liver is often very painful, and leeching 
gives very great relief. 

Oxygen inhalations should be used if the dyspnoea and cyanosis 
are marked ; the pulmonary system is engorged anti oedematous, 
and the surface * available for aeration greatly diminished. A 
bronchitis-kettle is also of great use. Leeches may also be applied 
with advantage over the base of each lung. 

Stimulants, such as ammonia and ether, are advisable. Digi- 
talis should always be given, and its results are, on the whole, 
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better in proportion as mitral incompetence and dilatation of 
the left ventricle accompany the stenosis ; but even in pure 
stenosis it should be given. The effect of the drug is not limited 
to the left ventricle, though the right ventricle does not respond 
so well. It need not be used in such large doses, nor so frequently 
as in mitral incompetence. Calomel, gr. v, or blue pill, gr. v, 
followed by a saline purge, should be given. 

When oedema is a prominent feature it should be treated as 
described under mitral incompetence. 

(iii) Aortic disease. The most serious attacks of cardiac failure 
in aortic disease occur in cases in which the mitral valve is also 
incompetent. This may be due to secondary dilatation of the 
left ventricle, or to the endocarditis having also injured the 
mitral valve. When the mitral incompetence is of a high grade 
the case must be treated as already described under that heading. 
Severe symptoms, however, occur in cases in which the mitral 
valve is not involved, or is only slightly affected. Sudden death 
is not uncommon. The urgent symptoms that may arise are 
severe syncopal attacks, dyspnoea, sleeplessness, and cardiac 
pain. Definite anginal pain frequently occurs. Mental symp- 
toms are not infrequent, and acute mania may occur. 

Treatment . The patient must be kept in bed, and, in view 
of the tendency to fatal syncope, the recumbent posture should 
be maintained until very definite improvement has taken place. 
Stimulants, such as strychnine, ammonia, and ether, should be 
given. It is commonly held that digitalis is dangerous, and 
that it may be responsible for sudden death in aortic incom- 
petence ; but inasmuch as sudden death is not uncommon in 
the. disease, it is difficult to determine the influence exerted by 
digitalis in this direction. It is certainly not so valuable in this 
condition as in mitral disease ; it should be used with caution, given 
in smaller doses, and stopped at once if the pulse becomes slower 
than normal or if vomiting occurs. 

The anginal pain often responds promptly to nitro-glyeerine, 
and much benefit may result from gr. T J- 0 - three times daily. 

For the restlessness, distress, dyspnoea, and insomnia, hypo- 
dermic injections of morphia are invaluable. 

In adults tKe possibility of the syphilitic origin of aortic disease 
should always be borne in mind. Syphilis mot infrequently 
affects the aortic valves and the aortic wall immediately above 
the valves, and mercury and iodide of potassium are occasionally 
very beneficial. J 
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B. Cardiac Failure in Cardiosclerosis 

Changes in the cardio-vaseular system are very common in 
elderly people. The chief factors producing these changes are 
prolonged muscular strain, alcoholism, over-eating, syphilis, lead- 
poisoning, gout, and chronic renal disease, 

A high blood-pressure is a eommon accompaniment, and the 
heart is usually hypertrophied in response to the increased work 
thrown on it by the arterial changes. At the same time the 
cardiac muscle tends to become degenerated, the result, in great 
measure, of diminished blood-supply ; this may be duo to atheroma 
of the coronary arteries, or of the root of the aorta involving 
the orifices of the coronary vessels. 

In many cases the aortic valves are sclerosed, with resulting 
aortic incompetence. If the heart becomes much dilated mitral 
incompetence follows, with its resultant train of symptoms. Mitral 
incompetence is common apart from aortic disease. 

The degree to which the cardiac muscle is affected is of much 
greater importance than any valvular defect ; thus the marked 
cardiac irregularity which is so frequently present depends on 
myocardial changes. The pulse may show different varieties of 
irregularity ; the rale may be much increased, and this may be 
paroxysmal (paroxysmal tachycardia). With degeneration of the 
auriculo-ventrieular bundle the symptoms of heart-block may 
appear, the transient ventricular arrest giving rise to syncopal or 
epileptiform attacks (Stokes- Adams syndrome). 

Finally, in many of these eases the clinical symptoms are the 
result of more than one pat liological condition. Common accom- 
paniments are : generalise! arterial disease, chronic renal disease 
with uraemia, cirrhosis of the liver, bronchitis, and emphysema. 
It is clear, therefore, that very varying clinical pictures may be 
presented. 

The earlier symptoms are due to diminution of the reserve force 
of the heart manifested by dyspnoea on slight exertion, cardiac 
asthma, bronchitis, and so forth. Later the symptoms of any 
valvular defect make their appearance. Insomnia is often a 
marked feature, and is sometimes associated with delirium or 
other mental defects. Angina pectoris is of frequent occurrence. 

Treatment (.Vises with mitral incompetence may be treated 

on the lines laid down on p. 218. Venesection is often very 

useful. Digitalis should be tried, though it is not so valuable 

as in cases of cardiac failure from rheumatic mitral endocarditis 

in younger people. The compound digitalis pill (one grain eaghpf* 

‘ ’ 12 
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powdered digitalis leaves, powdered squill, and mercurial pill), 
once or twice daily, sometimes acts very well. It should be 
remembered that digitalis raises the blood-pressure which is 
often already high in these cases. If so, a vaso-dilator such 
as nitro-glycerine should be given also, in the form of one 
minim of liquor trinitrini three or four times daily. Stro- 
phanthus is sometimes given in preference to digitalis, as it 
does not raise the blood-pressure. Nitro-glycerine is very 
useful in cases with aortic incompetence and anginal pain, 
but these cases are often most difficult to treat ; the peripheral 
resistance is high, despite the appearance of low blood- 
pressure which the water-hammer pulse suggests ; the heart is 
nearly aways degenerated from coronary disease, and the develop- 
ment of incompetence of the aortic valve is the final blow to 
its efficiency. The lowering of blood-pressure by nitro-glycerine 
or erythrol tetranitrate sometimes gives the greatest relief. If, 
however, no benefit accrues from its use it should not be per- 
sisted in. 

Restlessness and insomnia often urgently demand attention. 
Potassium bromide, gr. xx three times daily, does good in some 
cases, or ten grains of chloral may be given in the evening. 
Nothing, however, gives such good results as morphia, but it should 
be given in small doses, at any rate at first. It is of great value 
also in the paroxysmal attacks of cardiac asthma. In the 
presence of bronchitis morphia should be withheld, or only given 
in minute doses. Alcohol at night is sometimes a good sedative. 
The bowels should be kept well open. Much food should not 
be forced on a reluctant patient with severe symptoms, and 
fluids especially should be restricted. 

It goes without saying that absolute rest is essential, but 
the patient should be allowed to sit up in bed. Strychnine 
hypodermically seems to do good and should be given. In the 
final stages little can be hoped for but to alleviate distress, but 
many attacks of severe cardiac failure in these cases are brought 
on by strain, and are recovered from in the most surprising 
manner. 


• 5. Angina Pectoris 

This is most commonly met with associated tidth one or other 
of the following conditions : (1) Aortic aneurysm. (2) Aortic « 
valvular disease. (3) Atheroma of the coronary arteries. 

(4) Myocardial degeneration. (5) Increased arterial pressure 
of the elderly (usually associated with 3 and 4). 
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In its complete form the attack is very characteristic, but it 
often commences with mild attacks, gradually increasing in 
severity. On the other hand, the first attack may be very severe 
and fatal, 

(а) Treatment of the attach Inhalation of amyl nitrite is the 
most successful remedy, and in many cases gives almost immediate 
relief, Nitro-glyoorine, gr. l J u , in chocolate tablets is almost as 
efficacious. Its action is of necessity a little slower, but many 
patients prefer it to the amyl nitrite, and, as the attack is fre- 
quently of gradual onset, the patient is able to take the tablet 
at the first warning, in time to prevent the full development of 
the attack. Similarly the vaso -dilatation induced by hot drinks, 
such as brandy and water, will often give relief. 

In cases in which the pain does not yield to the above treat- 
ment a hypodermic injection of morphia should be given, and, 
if necessary, followed by chloroform inhalation. 

When the attack is preceded or accompanied by vasomotor 
symptoms, especially coldness of the extremities, external 
warmth should be applied by means of hot-water bottles or hot 
blankets. 

In some eases the attacks become very frequent, so that, 
although the patient is permanently in bed, they are induced by 
any exertion such as straining at stool, the effort of taking food, or 
by the slightest emotion. In this stage, in addition to erythrol 
tetranitrate or sodium nitrite, the greatest relief may be obtained 
by opium, a grain or more of which may be given as a pill, night 
and morning. This not only relieves the pain but materially 
lessens the menial anxiety. Chloral in 5-grain doses two or 
three times daily is also sometimes very useful. 

(б) Treatment between the attacks . Careful treatment will often 
largely diminish the number of attacks. Every case must be 
thoroughly investigated, and the mode of life modified so as to 
relieve the heart of strain. To this end muscular effort should 
be avoided, as in many patients the attacks are definitely related 
to muscular exertion. Walking uphill should be forbidden, and 
walking against a strong wind is especially risky. Cold is harm- 
ful, and the patient should be carefully wrapped up. Mental 
strain should also be avoided, and business responsibilities given 
up or reduced toll minimum. 

The diet should be supervised. Heavy meals and rich foods 
should be prohibited, as a distended stomach is very prone to 
precipitate an attack. Very light meals, and, if necessary, an 
extra meal in the twenty-four hours, agree very well in some 
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cases. Alcohol should be taken sparingly. The bowels should be 
kept well open. 

A course of iodide of potassium (gr. v to x three times daily) 
is often very efficacious. When the attacks recur frequently 
despite all care, erythrol tetranitrate may be tried, commencing 
with gr. I and increasing to gr. \ or gr. j three times daily. 

It is important to remember that angina pectoris occurs in very 
different degrees of severity. 

The case should be gone into with the greatest care, and it is 
often wise to explain the matter at length to the patient. This 
will commonly ensure his active co-operation, and the diminution 
in the number and in the severity of the attacks is often surprising. 
Many patients enjoy good health and comfort for many years by 
following out a carefully considered programme. This should 
often include a period of absolute rest, to enable an exhausted 
heart to recover some of its reserve force. 


6. Thbombo-phlbbitis 

Non-infective thrombo-phlebitis is an occasional complication 
of certain specific fevers, especially typhoid fever; it is not 
infrequently met with in chlorosis ; after abdominal operations ; 
after severe haemorrhage, and in the gouty. It is a common com- 
plication of varicose veins. 

Although much less important than the septic form, it requires 
notice as an emergency from the point of view of its treatment in 
the acute stage. In practice treatment is restricted in the main 
to the treatment of peripheral thrombosis, especially of the legs. 
Pulmonary embolism from detachment of a portion of the clot 
is the chief danger to be feared. It is therefore necessary that 
absolute rest in bed should be enjoined. The leg should be 
enveloped in cotton-wool and placed upon a pillow. Pain is 
often severe, and the limb may be shielded from the weight of the 
bedclothes by a cradle. Applications which require frequent 
changing should be avoided on account of the disturbance caused 
by the dressing, but some simple preparation such as belladonna 
or atropine liniment may safely be employed. 

When the saphenous vein is alone involved the patient should 
be kept in bed for about two weeks after the pain has subsided. 

If the common femoral vein is involved complete rest for at * 
least six weeks should be insisted on, and a longer period may be 
necessary. Gentle massage of the limb may be employed after 
the acute symptoms have passed off, the vein being avoided. 
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It is a common practice to add twenty grains of citrate of soda 
to each glass of milk in order to precipitate the calcium salts, 
with the hope that the tendency to coagulation of the blood may 
thereby be lessened. 

As a preventive measure rubbing of the limbs in an upward 
direction, with the view of assisting the venous circulation, has 
been recommended in the case of patients liable to this com- 
plication, such as those laid up with hsematemesis from gastric 
ulcer. 

An elastic bandage should be worn after getting up, but if the 
subject be young and a good anastomotic circulation develops 
this may subsequently be dispensed with. 

Infective thrombophlebitis. See p. 67. 


7. Embolism 

Emboli which lodge in the systemic arteries usually originate 
in the left side of the heart, but they may also arise from parietal 
thrombi forming in the main arterial trunks. Embolism is rare 
in the large systemic arteries, but is common in the cerebral, 
splenic, and renal arteries. The results vary with the importance, 
position, and anastomotic possibilities of the vessel involved. 
If there is a good blood-supply with free anastomosis, as in the 
case of the liver, no effect may be produced, but in other positions 
necrosis of tissue takes place ; softening occurs in the brain, and 
solid infarctions in the spleen and kidney. If the artery is one of 
vital importance, such as the main trunk of the pulmonary artery, 
or a coronary artery, death may be immediate. In certain 
positions embolism is followed by haemorrhage ; haemoptysis 
occurs in pulmonary infarction, hsematuria in renal infarction, 
and bloody stools in embolism of the mesenteric arteries. If the 
embolus is infective, a metastatic abscess is usually produced. 

We shall only consider embolism of the arteries of the limbs, 
pulmonary embolism, and air embolism. Cerebral embolism is 
dealt with on p. 363. 

A. Embolism of the Arteries of the Extremities 

Pain is always present ; it is sudden in onset and often very 
severe. Sensory disturbances are present, either complete anaes- 
thesia of the limb or mere blunting. Muscular weakness follows 
the loss of the blood-supply and varies from slight weak- 
ness to complete paralysis. Pulsation is absent below the site 
of the embolus, and the limb rapidly becomes pale and cold. 

S. & R. Q 
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There is little or no oedema as compared with that which accom- 
panies venous thrombosis. 

Gangrene usually follows embolism of the femoral or popliteal 
artery, but much depends upon the age of the patient. In a 
young and healthy subject with sound vessels, recovery may be 
rapid with a useful though somewhat crippled limb, but in elderly 
people with rigid vessels gangrene is almost inevitable. 

Treatment Morphia should be given for the pain. The limb 
should be placed in the horizontal position, warm cotton-wool 
applied and frequently renewed. Good results have been re- 
ported from manipulation of the vessel at the site of embolism 
if it is accessible ; if the obstructing clot is soft it may by this 
means be broken up, and the resulting smaller fragments will 
give rise to embolism in the smaller and more distal branches. 
By this means gangrene may be avoided or limited in extent. 
Great care must obviously be taken lest the vessel wall be 
injured, as there is a distinct tendency to the development of 
an aneurysm at the site of embolism. If gangrene occurs, 
amputation is inevitable. (See p. 69 .) 

B. Embolism of the Pulmonary Artery 

Pulmonary embolism may occur as the result of the detachment 
of a clot in cases of venous thrombosis ; but in other cases, and 
especially after surgical operations, it is produced by the detach- 
ment of a clot formed either in the pulmonary artery itself or in 
the right ventricle. In one condition the clot is attached to the 
apex of the right ventricle and extends as a long worm-like process 
through the pulmonary valve. Should the ventricular attachment 
give way, the long clot curls up and blocks the pulmonary orifice. 
We have seen sudden death in a patient convalescing from typhoid 
fever in whom this condition was found at the autopsy. 

The symptoms vary with the position in the main trunk or its 
branches at which the embolus is arrested. 

(i) Of the main artery , If the clot is large and the lumen is 
completely blocked, death is instantaneous, but should the 
disposition of the clot allow some blood to pass by it, the patient 
may live fcr a few minutes. The onset of symptoms is sudden ; 
there is a sense of oppression and sometimes pf pain in the chest, 
which may be referred to the- lower end of" the sternum. The 
interference with the pulmonary circulation causes intense 
dyspnoea, and the patient is in extreme distress. The face is 
pale and cyanosed, and the pulse is almost imperceptible. On 
auscultation, air is found to enter the lungs freely, and this, com- 
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bined with the sudden onset of intense dyspnoea, forms a most 
characteristic sign. 

(ii) Of a medium-sized branch . The onset is sudden, with pain 
or sensation of oppression in the chest. The pulse is small and 
feeble, and the face pale with slight cyanosis. A basal systolic 
murmur is sometimes audible. A considerable portion of the lung, 
usually the right lower lobe, becomes infarcted ; the percussion 
note is at first impaired, and gradually becomes dull with feeble 
breath sounds, crepitations, and sometimes tubular breathing. 
A friction rub is common, for the infarcted portion of lung usually 
extends to the pleural surface. Haemoptysis is usual, and the 
blood is bright red, at any rate at first. This and the irregular 
fever helps to distinguish this condition from pneumonia ; many 
cases of so-called post-operative pneumonia are really the results 
of pulmonary embolism. 

(iii) Of small branches . There is usually pain, cough, and blood- 
streaked sputum. The physical signs may be very scanty, and 
may merely amount to a few crepitations or slight pleural friction 

Treatment . When a big branch of the pulmonary artery is 
blocked, and death is not immediate, hypodermic injections of 
ether should be given ; ammonia and ether by the mouth; and 
oxygen inhalations. Morphia should be given in full doses to 
relieve the dyspnoea and distress. 

When the symptoms are not so urgent the patient should be 
kept absolutely at rest for fear of further detachment of clot. 
Morphia and stimulants should be given if necessary. 

The milder cases require no special treatment. 

C. Air Embolism 

This rare accident may occur in cases of cut throat or during 
operations upon the neck and axilla, and is due to an inspiratory 
effort made at a moment when the wounded vein is, for some 
reason or other, held open and unable to collapse. Erichsen 
quotes an instance in which air entered a wounded facial vein 
during an operation upon the parotid gland, and another in which 
a wounded subscapular vein provided the point of entry. 

Symptoms. These vary both with the rapidity with which 
the air gains entrance, and also with the amount introduced. 
At the moment of the accident a peculiar hissing noise is heard, 
# and bubbles of air are seen in the wound. The patient becomes 
suddenly pale, the pulse accelerates, and the pupils dilate. On 
listening over the heart, a churning noise is said to be audible, 
and a thrill may be felt. If much air enters the vein, death 

Q 2 
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speedily results, but with s mailer # quantities recovery takes place 
after a variable period of anxiety. 

Treatment . The first care is to gw enfc any further entrance of 
air by placing the finger imirmefatel^ upon the wounded vein, 
and then securing it with, forceps a xd ligature. It has been 
recommended that the wcumd s should be flooded with water 
whilst the wound in the veirL is “ Ming sought for and secured. 
The next point is to keep tine patent aiMe whilst the air that has 
entered is being got rid of - He chief reliance is to be placed 
upon artificial respiration, ■'whi «cli a-nssis“lfcs the frothy blood through 
the lungs, and relieves tho congesstio x of the right side of the 
heart. At the same time, if sun] asignas of cardiac failure appear, 
stimulants should be admixisfbereod 



CHAPTER XIII 

ACUTE ABDOMINAL DISEASE 

Djxiition. By an acute abdominal disease is meant an acrnitee 
illmess of mechanical, infective, or vascular origin, oecurring*: ka* 
connexion with the alimentary canal, the peritonea m, or -“fee 
abdominal and pelvic viscera, and associated with urgent synflp-^ 
toms, among which abdominal pain, vomiting, constipation, 
stock predominate. 

It is only in the earlier stages that an exact diagnosis is lilciely^y 
to Tbemade by physical examination. In these stages tie hist**orny 
is of importance as an aid to the interpretation of the pkysfifc&_d 
sigjos, but the longer the interval between the onset and ■ ‘tee 
examination the more will reliance have to be placed upon “tee 
history. The reason is not far to seek. Whether the initial lesJ.iocn 
is perforation, an obstruction, or the torsion of an ov&Hacn 
pedicle, the fatal issue, if the case is untreated, will be due* too 
fe same cause, namely peritonitis. The subject of imtestilna *1 
obstruction does not die because the flow of the intestinal oonte^ntes 
is arrested, but because the vitality of the intestinal wall is*- soo 
interfered with as to permit of the passage of bacteria Into “tee 
perritoneal cavity. There are, it is true, cases in which dentin ias 
due to causes other than peritonitis. For example, the perfcaora-*,- 
tioxiof a gastric ulcer has been known to cause death alnoaostt 
suddenly from shock ; and a ruptured tubal pregnancy unayy 
rapidly bring about the fatal issue from haemorrhage alone, HBufrt 
in the great majority of cases the peritoneal infection winJclrh 
wll sooner or later result from any acute abdominal lesicnaa iss 
te factor of vital importance. It is, therefore, the pie vent *ioim 
and treatment of peritonitis which is the primary object off 
surgical interference, and the earlier a diagnosis can. b*e 
and operation undertaken, the more likelihood will there be#* oif 
recovery. m 

, Diagnosis 

A. Previous History 

As already mentioned, greater reliance has to be placed upponn 
thfc history, in proportion as the progress of the cas e and rtfes 
onset of peritonitis gradually obscure the earlier physical siggness 
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the presence of growth, or the apex of an intussusception ; ten- 
derness localized to one side of the pelvis may be evident ; or 
an actual inflammatory induration or mass may be felt. 

11. Vaginal examination may be even more valuable. The 
condition of the uterus, the ovaries and tubes, and of Douglas’s 
pouch can be ascertained, as also unilateral or bilateral tender- 
ness, and depression of the fornix. 

12. Examination of the urine. The presence of albumen, of 
blood, or of pus may determine the renal or vesical origin of acute 
abdominal symptoms ; bile would indicate biliary obstruction ; 
and sugar would suggest the possibility of disease of the 
pancreas. 


0 . Examination of the Abdomen 


It is advisable always to examine the abdomen systematically 
according to some fixed plan, lest any points of importance 
should be overlooked. 

1. Inspection. The patient must be placed flat upon the 
back, with the head low, and the whole abdomen exposed in 
a good light. Attention is to be directed to : 

(a) Abdominal respiratory movements. With free movement 
there is not much likelihood of serious mischief, unless the ‘patient 
is under the influence of opium. If the movement is impaired, 
it must be noted whether the impairment is general or local ; 
thus the left upper quadrant may move little or not at all in a 
case of perforated gastric ulcer, while the right upper quadrant 
shows quite a fair range. Similarly in cholecystitis the right 
upper zone is affected. 


(b) Distension. Distension may be general, or it may bo 
local. Local distension is of the greatest importance, and' may 
give a clue to the diagnosis. It is very commonly present, for 
instance, in appendicitis. In looking for this sign,' the abdomen 
must be inspected not merely from the side of the bed, but the 
examiner must lean over the patient so that he can see it from 

ab °7 6 ;, , patient must > for this purpose, lie absolutely flat, 

with the legs straight and symmetrically placed. With such 
precautions, a slight fullness in the right iliac fossa in appendicitis, 
or m the right lorn from a high appendix abscess, or a bulging in 

^ fr ° m * “’’'‘“"‘‘i =»y 1» 

inSf - l0 a er talf l the abdomen is the first to show distension 
^utr^ 1Sea t e ; the upper in pancreatic, gastric, duodenal, and 
gall-bladder affections. With great abdominal distension from 
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dilated coils of intestine, or from the presence of much fluid, or 
from both causes combined, the local signs which were probably 
present in earlier stages disappear, and the skin assumes a shiny, 
glossy appearance. 

(c) Peristaltic movements. These are not usually seen in acute 
obstruction, but are very common in chronic and incomplete 
obstruction, and the belly-wall may rise and fall as the result in 
a most characteristic fashion, the contour of the contracting 
coil being clearly visible. The movements are best seen in thin 
patients, and are often a sign of considerable hypertrophy of the 
muscular wall of the bowel ; when well marked they are highly 
suggestive of a prc-existcnt chronic obstruction. 

2. Palpation. After thorough inspection, the abdomen 
should be palpated. The hand should bo warm and laid flat upon 
the abdomen. As a rule, only the slightest pressure should be 
used, and deep pressure, if used at all, should be reserved until 
after a thorough examination by the flat hand laid lightly on the 
abdominal wall. To dip the fingers deeply into the abdomen is 
not only very painful, but evokes such reflex rigidity as to inter- 
fere seriously with further examination. The normal abdomen 
presents to the palpating hand an elastic and yet at the same 
time a somewhat doughy feeling. 

Bimanual palpation must also be employed, one hand being 
in the loin behind, the other in front. It is of particular value 
in renal tumours. 

The points to be sought for are : — 

(a) Pain and tenderness. This may bo local or general. In 
peritonitis the abdomen is often extremely sensitive to pressure ; 
in obstruction, on the other hand, palpation is rarely resented ; 
whilst in intestinal colic firm pressure may actually relieve the pain. 

The exact locality of the pain is important. At the onset it 
is often general or is referred to the umbilical region, but a little 
later the situation of the pain as referred to the abdominal wall 
is a fair indication of the position within the abdominal cavity 
of the seat of mischief ; with the generalization of peritonitis 
the pain again becomes general. As examples, one may note the 
pain in the left upper quadrant of the abdomen in perforation 
of a gastric ulcer, the pain over the gall-bladder region in chole- 
cystitis, in the epigastrium in pancreatitis, and in the right iliac 
fossa in appendicitis. In perforation of a typhoid ulcer the pain 
is often situated at a point upon the abdominal wall exactly over- 
lying the site of perforation. 

The character of the pain should also be noted. In perforative 
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lesions it is often very severe, and may be agonizing. In acute 
obstruction the pain is also extremely severe, but in the less 
urgent forms of obstruction it may be of a colicky, paroxysmal 
character resembling that of lead colic. In peritonitis the pain 
is more persistent. 

(6) Bigidity. This also may be local or general With a local 
lesion, such as cholecystitis, only a single segment of the rectus 
abdominis muscle may be rigid. Care must be taken to avoid 
mistaking the rounded outline of one of these contracted seg- 
ments for a tumour underlying the abdominal wall. The lower 
edge of the upper segment has often been mistaken for the edge 
of the liver, but it does not move with respiration. 

(c) The. presence of a tumour or inflammatory mass. The whole 
abdomen is to be carefully examined from this point of view. If 
any abnormal mass is detected its special features are to be noted, 
whether it is hard, soft, tender, or tense ; the last feature would 
suggest a cyst or localized collection of fluid. Most important of 
all is the position of such mass. Its position may correspond with 
that of the gall-bladder, the appendix, or the kidney ; it may rise 
out of the pelvis and suggest a distended bladder, or disease of 
the ovary, Fallopian tube, or uterus ; it may be superficial, as in 
the case of splenic enlargement, or deep, as in a renal tumour. 
The effect of respiratory movements on the mass is to be noted. 

(d) The preseme of free fluid. If present in large amount, a 
thrill may be obtained from side to side. If the fluid is only 
present in the lower half of the abdomen, a thrill is often found 
from iliac fossa to iliac fossa, and even over a still more localized 
area. When present in small quantities, its presence must bo 
sought by percussion. 

, (<0 Gurgling. A characteristic sign in an incomplete obstruc- 
tion is the peculiar feeling communicated to the palpating hand 
when placed over the site of the narrowed portion of bowel. It 
is produced by the passage of gas and fluid through the narrowed 
portion. 

3. Percussion. In peritonitis percussion causes much pain, 
and should be practised very gently ; in obstruction it causes 
little or none. 

(a) Undue resonance and extent of resonance. A conception of 
the percussion note over the normal stomach ajid colon, and the 
normal range of variation over the whole abdomen, is necessary. 
With great distension of the intestinal coils the whole abdomen * 
may be unduly resonant. A resonant note may be present over 
a renal tumour, the colon being an anterior relation of the kidney. 
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(6) Dullness may be present in various situations, as over an 
inflammatory mass or an ovarian cyst. 

(c) Free fluid is often readily detected by the variation in the 
percussion note in the flank when the position of the patient is 
altered. But a shifting note may be found in cases of large dis- 
tension of the colon, and a bunch of collapsed coils of small 
intestine sometimes gives rise to the same phenomenon. 

(d) The presence of free gas in the peritoneal cavity. When 
a gas-containing viscus is perforated, gas escapes into the peri- 
toneal cavity, and is apt to find its way between the diaxohragm 
and the upper surface of the liver, causing the appearance of a band 
of resonance, of varying extent above the right costal margin. 
Much controversy has raged round this sign, but used properly 
it is most valuable. Prof. Osier, in a paper on perforation in 
typhoid fever, pointed out the value of this obliteration of the 
liver dullness when occurring in a flat or not greatly distended 
abdomen. With great distension of the intestinal coils the liver is 
pushed upwards and possibly rotated backwards on its transverse 
axis, with the result that the normal area of liver dullness is 
diminished or absent. With these precautions in mind, the sign 
is a most valuable one. Shifting resonance from the presence of 
gas is also met with in the lower thoracic region in the purely 
localized collections of pus and gas found in perforations of gastric 
or duodenal ulcers in the subphrenic regions. In these latter 
conditions a ‘ bell sound ’ may also be met with. 

D . Examination oir Thorax 

This must always bo carried out, for its neglect has led to 
serious errors of diagnosis and treatment. The condition of the 
lungs and of the pleural sacs is of special importance. 

Acute pulmonary or pleural disease, such as lobar pneumonia, 
broncho-pneumonia, pleurisy and empyema, not infrequently give 
rise to urgent abdominal symptoms, due to pain referred to the 
abdominal distribution of the lower dorsal nerves. Acute pain 
and tenderness may be present in the epigastric and hypogastric 
regions, and this, together with rapid shallow breathing and rapid 
pulse, may so simulate an acute abdominal affection as to be the 
cause of an unnecessary laparotomy being performed. The 
undue rapidity of the breathing, and the fact that the signs are 
usually in the upper part of the abdomen, should compel a most 
careful examination of the thorax, which will usually reveal the 
presence of some such disease as above mentioned. It must, 
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however, be borne in mind that with great abdominal distension 
the bases of the lungs are partially collapsed, with impairment 
of resonance and of air-entry. 

The heart also should be carefully examined, though it is very 
rare for cardiac or pericardial affections to simulate abdominal 
disease. 

E. Conditions presenting Acute Abdominal Symptoms 

WHICH MAY GIVE RISE TO ERRORS OF DIAGNOSIS AND TREATMENT 

Other conditions besides intrathoracic disease give rise to 
symptoms which may lead to an unnecessary abdominal explora- 
tion. These are : — 

1. Lead colic, p. 280. 

2. Biliary colic, p. 281. 

3. Renal colic, p. 326. 

4. The gastric crises of tabes, p. 378. 

5. Enterospasm, p. 278. 

6. Acute diarrhoea and vomiting in infants, p. 272. 

7. Acute dilatation of the stomach, p. 275. 

8. Acute abdominal attacks associated with purpura, urticaria, 

and angeio-neurotic oedema, p. 276. 

The possibility of the presence of any of these conditions must 
never be lost sight of when investigating a case presenting acute 
abdominal symptoms. 

Management op a Doubtful Case 

Even when all the foregoing considerations have been taken 
into account, it will occasionally be found that exactitude of 
diagnosis is impossible, and yet that the indications for immediate 
operation are not definite. Much additional information can 
then be obtained by attention to the following points : — 

(а) The previous administration of opium . Owing to the great 
relief afforded by opium, not only are the typical physical signs 
obscured, but the patient’s general appearance may in no measure 
correspond to the severity of his illness. 

(б) Necessity for repeated examination , Re-examination at 
short intervals, and the noting of any alteration in the condition, 
especially as regards facial appearance, pulse-rate, temperature, 
and the abdominal signs, will often afford more information than 
can be gained at a single examination. It is most important 
not to administer opium in this stage of uncertainty ; relief may 
be given by hot fomentations. 
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(c) The effects of administering an enema , and of passing a 
catheter, are to be noted. 

Note . In a suspected case of peritonitis, the patient should, 
as far as possible, be propped up almost into a sitting posture, 
and this position should be maintained during any transit from 
room to room or from home to hospital. 

Treatment of Acute Abdominal Disease 

All the cases of acute abdominal disease which require imme- 
diate operation fall under one of the following headings : — 

(i) Those in which an exact diagnosis can bo made with reason- 
able certainty. 

(ii) Those in which a definite diagnosis cannot be made, yet 
in which it is obvious that some urgent condition is present 
calling for immediate surgical treatment. 

It is, however, convenient to consider these two groups together, 
under ‘ conditions which call for immediate operation because 
otherwise much overlapping would occur, as the same lesion 
will at one time give unequivocal indications of its nature, and 
at another be quite impossible of exact diagnosis. 

The only difference from the operative point of view is that in 
the first group the incision may be planned so as to provide 
the most convenient access to the lesion, for example, incision 
through the upper part of the left rectus for gastric perforation ; 
whilst in the second the incision must necessarily be an explora- 
tory one. It will be convenient first to describe the operation to 
be performed in this second group, and then to proceed with the 
systematic consideration of the surgical treatment of these cases 
of acute abdominal disease. 

Unquestionably, the best opening for an exploratory ccnliotomy 
is the one through the right rectus described below. This 
opening can be so enlarged as to allow of easy access to any 
part of the abdominal cavity, and there is scarcely any intra- 
■ibdominal operation which cannot be carried out through it. 
Moreover, it has the advantage of providing immediate access 
to the vermiform appendix, in which the majority of all cases 
of acute intra-abdominal disease originate. 1 

> 

Exploratory Codiotomy 

An incision, slightly oblique downwards and inwards, is made 
over the middle of the right rectus, its upper extremity being 
just below the umbilicus, and five inches in length. The anterior 
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wall of the sheath having been incised, the fibres of the muscle 
are to be separated by means of retractors (Fig. 56), and the 
posterior wall of the sheath, together with the peritoneum, 
opened. If the deep epigastric vessels are encountered they 
may be tied and divided between ligatures. The appendix and 
pelvic organs can be dealt with through this opening. If the 



Fig. 50. Incision for exploratory coeliotomy. 

duodenum or gall-bladder is to be examined, the incision must be 
extended upwards, and it may be carried right up to the costal 
margin without harm. If the stomach has to bo dealt with, the 
same incision, prolonged, will serve, but it is a better plan to 
make a second incision through the left rectus above the umbilicus. 
The incision should never be made either in the mid-line or the 
semilunar line. 
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CONDITIONS WHICH CALL FOE IMMEDIATE OPERATION 

These may be placed under five headings : — 

1. Haemorrhage. 

2. Intestinal obstruction. 

3. Gastric and intestinal perforation. 

4. Acute appendicitis. 

5. Peritonitis from other causes. 

I. Hemorrhage 

Intraperitoneal haemorrhage resulting from traumatism is 
considered in Chapter XV. That which results from disease, 
such as rupture of an aneurysm or ulceration into a large vessel, 
rarely if ever comes within the possibility of surgical treatment. 

Tubal pregnancy . The haemorrhage from this cause may be 
of any degree, from a leakage so slow that a localized haematocele 
results without any alarming symptoms, up to an outpouring 
of blood so rapid as to cause death in a very short time. It is 
only the more severe cases with which we are here concerned. 
The signs and symptoms usually leave no room for doubt as to 
the diagnosis. A woman, who may have missed a menstrual 
period, is suddenly seized with severe abdominal pain, vomiting, 
and collapse. The patient is blanched ; the pulse is rapid and 
accelerating ; there is pain in the lower part of the abdomen, 
with tenderness and rigidity : shifting dullness may be found in 
the flanks, and vaginal examination may reveal the presence of 
an enlarged uterus, from the interior of which a little dark blood 
is escaping. When symptoms pointing to this accident are 
present, even if they are only of slight degree, operation should 
be proceeded with at once, because, if neglected, the patient is 
exposed to the risk of death from haemorrhage, as well as to the 
dangers of peritonitis. 

Operation . The abdomen should be opened by separating the 
fibres of the rectus muscle below the umbilicus on one side or 
other of the mid-line. The intestines must be displaced upwards 
and packed off with gauze. The best method of doing this is to 
use long rolls of dry gauze, of fourfold thickness Snd about five 
inches wide. THe end of each roll must be left outside the abdo- 
men, and must be anchored by means of a pair of artery forceps. 
If this is done there need be no anxiety about the possibility 
of leaving anything behind when the abdomen is closed. The 
ruptured Fallopian tube is then brought up out of the pelvis, 
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ligatured with strong silk, and removed. All blood and clot are 
rapidly removed, either by means of dry sponges or by irrigation 
with normal saline solution, and the abdomen closed. There is 
no necessity for drainage. Intravenous saline infusion may be 
required during the operation, but the patient should never be 
kept in the theatre for this purpose after the operation is com- 
pleted. It is better to get her back to bed, to apply hot bottles, 
and to keep the foot of the bed raised. This position, in addition 
to combating faintness from loss of blood, also allows fluid to be 
administered readily per rectum . There is almost always a rise 
of temperature for a few days after operation, but this need 
occasion no anxiety. 

2. Intestinal Obstruction 

Apart from strangulated hernia, the only forms of intestinal 
obstruction which can be recognized with certainty before opera- 
tion are those due to rectal obstruction and to intussusception. 

It is true that such conditions as acute obstruction due to can- 
cerous stricture of the intestine, obstruction by adhesions in 
a patient who has previously been the subject of peritonitis or 
an abdominal operation, and occasionally volvulus, can be 
recognized with tolerable accuracy, but it is more convenient to 
consider such cases under the heading of obstruction of uncertain 
origin. 

A. Rectal Obstruction 

(i) Stricture . If carcinoma or other rectal stricture is found 
to be the cause of the obstruction, colostomy should be proceeded 
with at once. It is well before opening the abdomen, and 
when the patient is under the anaesthetic, to make a thorough 
examination of the growth, with a view to determining whether 
it is capable of removal at a subsequent operation, as this will 
have a bearing upon the site of the colostomy opening. If it is 
inoperable, the opening should be made in the pelvic colon as 
being the most convenient position for an artificial anus; if 
a subsequent operation is contemplated the transverse colon 
should be opened, to prevent the difficulties that might arise 
later from anchoring the intestine too near the site of excision. 

Colostomy . If the pelvic colon is to be opened, the incision is 
made one-third of the way along a line drawn from the left * 
anterior superior iliac spine to the umbilicus, at right angles to 
that line, bisected by it, and three inches in length. The skin, 
fasciae, and external oblique aponeurosis are divided in the same 
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direction, and well retracted. The internal oblique and trans- 
versalis muscles are now split in the direction of their fibres, 
which in this position is nearly at right angles to the first incision, 
and the wound held widely open with retractors. The transver- 
salis fascia and peritoneum are next divided, and the abdomen 
thus opened. The distended colon is brought up to the surface, 
packed round with gauze strips to isolate it from the peritoneal 
cavity, and clamped on either side of the proposed opening. An 
incision is next made into the bowel, sufficiently large to admit 
the introduction of a large Paul’s tube (Fig. 57), and a purse- 
string suture passed round its edge (Fig. 58). When the tube has 
been inserted, this suture is tied beyond the groove. A strong 
silk ligature is then tied tightly into the groove upon the tube 



Tig. 57. Paul’s tube. 


provided for the purpose (Fig. 59). The bowel is now sutured to 
the parietal peritoneum and the rest of the abdominal incision 
closed. Some surgeons prefer to suture the colon to the parietal 
peritoneum before opening it, so as to shut off the peritoneal 
cavity and prevent faecal soiling. 

A similar method may be used for the transverse colon, the 
abdomen in that case being opened by splitting the rectus muscle 
just above the level of the umbilicus on either side. 

If the colostomy is to be permanent, a simpler method may be 
adopted. The loop of colon having been drawn out of the 
wound, a glass rod is passed beneath it, through its mesentery, 
and resting at either end upon the surface of the^ abdomen ; 
a piece of rubber tubing serves to keep the rod from slipping 
out (Fig. 60). Thefn, if the symptoms are urgent, a Paul’s tube 
may be tied in as described above ; but if the symptoms are not 
so acute, the bowel may be opened a few days later by dividing 
it transversely upon the glass rod. 

(ii) Imperforate anus . Any one of several varieties of this 
s. & B. R 
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condition may have to be dealt with. If there is an anal dimple, 
and the full bowel above bulges well into the perineum, it is 
probable that there will be little difficulty in relieving the obstruc- 



Fig. 58 Introduction of a Paul’s tube (Bomi-diagrammatic). 



Bto. 59. Paul’s tube tied laterally into the bowel (Beau- diagramma tic) 

tion, but too much reliance is not to be placed upon this sign, 
because well-marked bulging is sometimes present when the 
b ind end of the bowel is a long way from the surface. The 
method of procedure should be as follows : — 

The child lies upon the back, with the thighs flexed and 
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abducted, and the buttocks over the fend of the table. If an anus 
is present it should be explored with a probe, and if a mere 
septum is discovered it should be incised and the finger passed 
into the bowel to dilate the opening. 

If the blind end is not so easily reached, an incision is to be 
made into the perineum and gradually deepened until the bowel 
is found. This should then be seized with forceps, brought 
down, and sutured to the edges of the perineal incision. When 
all is secure it should be opened, and the orifice dilated. 



Fig. 60. Colostomy : first stage. 

If the blind end is too high up to be reached easily, as, for 
instance, at the pelvic brim, the operation of perineal colostomy 
may be done. For this purpose the abdomen is opened by a 
small incision through the lower end of the left rectus muscle, the 
pelvic colon found, and a piece of fine rubber tubing passed 
round it, traversing its mesentery. The ends of this tubing are 
then to be brought out through the perineal wound by # an opening 
made through the post-vesical cul-de-sac, and by this means the 
loop of pelvic colon* is brought out at the site of the anus. The 
abdominal wound is next closed, and the colon stitched to the 
edges of the perineal wound and opened. This offers rather 
a better prospect of success than a simple iliac colostomy. 

The more simple cases are frequently successful, but the results 
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of the more severe operations are disappointing. The child rarely 
survives long, and if it does it is unlikely that any sphincter 
control will be established. 

B. Intussusception 

This form of obstruction is almost confined to infancy. It 
does sometimes occur in older children, and oven in adults, but 
the great majority of the patients are under twelve months of age. 
Of 137 cases treated at St. Thomas’s Hospital between the years 
1875 and 1901, over 90 per cent were under a year old. 

Diagnosis. The onset is usually sudden, accompanied by 
abdominal pain, vomiting, and the passage of bloody mucus 
from the bowel. This may be so abundant that the mother calls 
it diarrhoea. On examination, the child is usually placid, but 
looking pale and sunken about the eyes. The abdomen is 
generally flaccid, and examination will probably reveal a tumour, 
which may be large or small. The tumour may only be palpable 
when the involved intestine is in contraction. If the symptoms 
point strongly to intussusception, and yet no tumour can be felt, 
there should Be no hesitation in giving chloroform in order to 
assist the examination. The only cases in which the tumour is 
likely to escape detection are those where it is small and hidden 
beneath the liver. If the intussusception is largo its apex may 
be felt on rectal examination. 

Treatment. A few cases have undoubtedly been successfully 
treated by the old methods of manipulation and rectal irrigation ; 
but such methods are extremely uncertain, and their employ- 
ment is likely to add to the shock and to waste valuable time. 
If, however, the facilities for immediate operation are not at hand, 
and some time must necessarily elapse before it can be under- 
taken, there is no harm in trying the effect of gentle irrigation 

of the bowel. This is done as follows : 

The child lies on the back with the pelvis raised upon a cushion, 
and a tube, connected with a funnel, is introduced into the rectum. 
The funnel must not be elevated more than two feet above- the 
patient, lest a dangerous degree of pressure should be produced. 
Warm water is then allowed to run into the bowel, and it may be 
found that the tumour gradually becomes reduced in size. This 
is most likely to happen if the tumour is & large one and the 
symptoms are not very acute. The greater part of the intus- 
susception may possibly be reduced by this means, but it is 
very unlikely that the whole will be so reduced. Moreover, the 
disappearance of the greater part of the tumour may lead to the 
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erroneous supposition that complete reduction has been effected. 
This method, therefore, should only be employed when opera- 
tion is unavoidably delayed, and we do not recommend it as a 
deliberate preliminary to operation with the view of reducing 
the size of the tumour. 

Infants bear abdominal section very badly, and therefore this 
is one of the few operations of surgery in which rapidity of 
manipulation is of real advantage and adds materially to the 
chances of recovery. The question of anaesthesia is an important 
one, and that of spinal anaesthesia should be considered in this 
connexion (see p. 8). 



Fig. 61. Mothod of reducing an intussusception. 


Operation , An incision large enough to admit two fingers is 
made through the abdominal wall by separating the fibres of the 
right rectus muscle below the umbilicus. The tumour is felt, 
and is then gently manipulated in the direction of the colon 
towards the caecum. If the tumour has reached the iliac colon the 
direction will be first upwards towards the spleen, then across the 
abdomen towards the hepatic flexure, and lastly downwards 
along the ascending colon towards the right iliac fossa. As a 
rule, this part of the operation is accomplished with ease. The 
caecum and termination of the ileum should now be brought out 
of the wound and the remainder of the reduction effected with 
the aid of vision, otherwise a small portion of the intussusception 
may remain unreduced. The method of effecting th£ final reduc- 
tion is shown in Fig. 61. One hand holds the entering bowel 
steady, but without undue traction, whilst the other grasps the 
intestine just beyond the apex of the intussusception, and 
gently squeezes and pushes the intussusception in the direction 
of reduction. The abdomen is next closed by means of a few 
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strong sutures, which include the whole thickness of the abdo- 
minal wall. It is doubtful whether the extra time required for 
suturing in layers is repaid by the results. The sutures should not 
be removed until the tenth day, as union is occasionally delayed 
and the wound may burst open if the stitches are removed too soon. 

If the intussusception proves to be irreducible either wholly 
or in part, or is gangrenous, the case assumes a very grave aspect. 
Recovery after resection of bowel in young children is an event 
of the rarest occurrence. In the series quoted, the youngest 
patient to recover after resection was 8| years of age. Probably 
the best chance is afforded by bringing the irreducible portion 
of the tumour out of the wound, packing it round with gauze 
and opening it, leaving it to be resected later by an extra-peri- 
toneal operation should the child survive. If the general condi- 
tion of the patient is fairly good, the tumour may be resected and 
a Paul’s tube tied into each end of the cut bowel, anastomosis 
being done later. In older children, and in adults, these measures 
offer a fair prospect of success, but in infants the cases are almost 
hopeless. 


0. Intestinal Obstruction of Uncertain Origin 

With the few exceptions already noted it is extremely difficult 
to diagnose with any degree of precision the cause or situation of 
an intestinal obstruction. In a large number of cases, therefore, 
it is necessary to perform an exploratory operation, the surgeon 
being prepared to deal with any variety of obstruction that may 
be encountered. 

Operation . The abdomen should be opened through the right 
rectus, as described above for exploratory cocliotomy. The 
distended intestine is then to be followed in a downward direction 
until the site of the obstruction is reached. Thor© are several 
methods whereby the direction of the small intestine can be 
ascertained, but the simplest and most generally serviceable is 
the following : the operator, standing on the patient’s right 
side, takes a coil of intestine in the left hand, and pulls it out of 
the wound until the mesentery is put on the stretch. The right 
forefinger is now passed along the lower or left surface of the 
mesentery until the spine is reached, when it will readily deter- 
mine by the direction of the root of the mesehtery, namely from 
left to right, the direction of the attached bowel. If the colon 
is distended there is, of course, no need to trouble about the small 
gut, as the obstruction must then be in the colon itself below the 
distended portion. 
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The site of the obstruction having been reached, any of the 
following conditions may be discovered. The method of dealing 
with each will be described under its own heading. 

(i) Carcinoma of the Intestine 

The treatment of this condition may be discussed under two 
headings : 

Firstly , the growth is not capable of being removed , or metastases 
are so evident as to render its removal useless. 

The temptation will be to perform a short circuiting operation 
by means of a lateral anastomosis, but this should in almost 
every case be avoided. The reasons for this are overwhelming. 
The distended, inflamed and softened gut holds stitches with 
difficulty, and healing does not occur readily. Leakage is far more 
likely to occur from an anastomosis performed upon obstructed 
than upon normal intestine. Moreover, the bacteria contained 
in obstructed intestine are of a highly virulent character, and 
the peritoneum may readily be infected during an anastomotic 
operation. 

The proper mode of procedure, then, in most cases, is to 
bring out the distended gut immediately above the growth, pack 
it off from the peritoneal cavity, open it, and tie in a Paul’s tube 
laterally. 

This enterostomy opening, which is almost always in the colon 
or lower ileum, may remain permanently, or, if the condition 
of the patient warrants it, a short-circuiting operation with 
closure of the artificial anus, may be performed later, when the 
intestines have resumed their normal condition. 

A word of warning may be given here with regard to multiple 
growths. Occasionally a case is met with in which the abdomen 
is full of masses of secondary growth, in which case it may 
happen that the actual point of obstruction is above the primary 
tumour, and due to a secondary deposit or to adhesions. In such 
a case an opening immediately above the growth would fail to 
relieve the obstruction. The same caution should be borne in 
mind in dealing with obstruction due to multiple adhesions. 

Secondly , the growth is capable of removal . 

The danger already discussed of anastomotic operations upon 
obstructed intestine must be borne in mind in deciding how to 
deal with such a case. The ideal operation of resection and 
immediate anastomosis, which would be the proper course to 
pursue in a state of intestinal repose, is not to be thought of 
during acute obstruction, and the operator should at once make 
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up his mind that the radical operation cannot be completed at 
one stage. There are several methods available : 

(a) To perform colostomy at some distance above the growth ; 
to resect and anastomose at a second operation, and to close the 
artificial anus by a third operation. 

(b) To bring the growth outside the abdomen, suture the loop 
of intestine in this position, and tie a Paul’s tube into the gut 
just above the tumour, leaving the resection to be performed 
later. 

(c) To resect the growth and tie a Paul’s tube into each end 
of the divided intestine, leaving anastomosis and closure of the 
faecal fistula to be done at a second operation. 

In making a selection of one or other of these methods or some 
modification of them, the chief factor for consideration is the 
general condition of the patient. If he has already been brought 
to a state of emaciation and cachexia by septic absorption from 
an ulcerating growth combined with chronic digestive disturb- 
ance, before the onset of the acute obstruction, it is clear that 
however tempting the local conditions may be, no other operation 
than that of colostomy ought to be thought of. Another point 
of importance is the degree of distension and the acuteness of 
the symptoms. If the bowel is enormously distended, then the 
less done the better, because the risk of septic infection of the 
peritoneum is proportionately increased. If, however, the general 
condition is good, the obstructive symptoms are not very acute, 
and the bowel is not greatly distended, reddened or oedematous, 
then the alternatives (6) or (c) may with advantage be adopted. 
In any case of resection of a growth of the colon, lateral anasto- 
mosis is to be preferred, for the dangers of end-to-end suturing 
of the colon have been abundantly proved. 

(ii) Obstruction by Bands , and Internal Hernice 

These cases are sometimes the most acute, sometimes the mildest 
forms of intestinal obstruction, the severity of the symptoms 
depending upon the tightness of the band and the completeness 
with which the vascularity of the ensnared bowel is interfered 
with. In this class are also included strangulation of a Meekers 
diverticulum^ strangulation of a coil of bowel by a Meckel’s 
diverticulum or by an adherent vermiform, appendix ; and 
strangulation by the edge of a peritoneal pouch into which a loop 
of intestine has been herniated. 

On discovering that one or other of these conditions is the 
obstructing agent, the first thing to do is to release the ensnared 
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bowel, either by manipulation, division of the band, or removal 
of an appendix or a Meckel’s diverticulum, if either of those 
structures is causing the obstruction. The obstructed bowel is 
next carefully observed, in order to determine whether it is viable 
or not. This point is discussed under strangulated hernia 
(p. 308). If the bowel is viable it should be washed over with 
saline solution, returned into the abdomen, and the wound 
closed. If it is obviously gangrenous, or if the probability of its 
recovery is doubtful, it must be resected. 

It has already been stated that intestinal anastomosis is far 
more likely to fail during acute obstruction than during a period 
of intestinal repose ; but occasionally the risk must be taken. 
If the gangrenous bowel is low down in the ileum, the best plan 
is to resect, tie a Paul’s tube into each end, and perform anasto- 
mosis a week or so later. But if the lesion is high up in the 
jejunum, the risks of making an artificial anus are as great as 
those of immediate anastomosis, partly because the patient will 
rapidly lose ground owing to malnutrition, partly because the 
skin around the wound is very apt to become digested and to 
render the subsequent operation both difficult and dangerous. 
One point of importance must be insisted upon here. If immediate 
anastomosis is to be undertaken, the length of bowel resected 
must be much greater than if a two-stage operation is decided 
upon, in order that the suturing may be done at a considerable 
distance from the site of strangulation, and therefore through 
more healthy intestine. 

It is not always possible to be certain at what part of the 
small intestine the gangrenous bowel is situated, but if there is 
good reason to believe that it is situated fairly low down in the 
ileum the two-stage operation is to be preferred. 

(iii) Obstruction by Adhesions 

Many of these cases come under the last heading, but when 
the adhesion produces a kinking, as opposed to a band strangu- 
lation, the pathology of the condition is completely different. In 
the class of eases just considered, the bowel is not only obstructed, 
but is in some j>ortion of its length subjected to the risk of 
gangrene from interference with its vascularity. # 

In many cases it happens that the gut can be liberated from the 
structure to which it is adherent, such as another coil of bowel, one 
of the other viscera, or a mesenteric gland. If such liberation 
can be effected, any patches denuded of peritoneum should be 
sequestrated by means of Lembert’s sutures, in order, if possible, 
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to prevent the adhesions re-forming. But frequently the extent 
and density of the adhesions render such a course impracticable. 
It may, therefore, only be possible to effect a short circuit by 
a lateral anastomosis between coils of intestine above and below 
the obstruction. When this is the case the prognosis must be 
regarded as serious, for the reasons already discussed. 

(iv) Fibrous Stricture of the Intestine 

This is rare, but sometimes occurs as the result of healing of 
the circular lines of ulceration following strangulation in a hernia. 

The strictured coil has been found either free or involved in 
I a mass of adhesions. In the former case the ideal operation 
would be that of enteroplasty, namely, division of the stricture 
in the long axis of the bowel, and transverse closure of the re- 
sulting wound. When this is not feasible, a lateral anastomosis 
between the portions of intestine above and below the obstruction 
should be carried out. 

(v) Obstruction by a Gall-stone 

There are several methods by which a gall-stone may cause 
obstruction. A large stone may do so by actually blocking the 
intestinal lumen, but a stone far too small to cause acute symp- 
toms in this manner may do so by producing an acute kink, or 
even a volvulus. The site of the obstruction is most frequently 
in some part of the ileum. In dealing with this condition there 
are two courses open : {a) to open the intestine, remove the 
stone, and suture the opening, or (6) to manipulate the stone 
along the small gut into the colon, and leave it to be evacuated 
thence by natural means. The latter method is to be preferred 
when practicable, that is to say when the stone is of small size, 
not firmly fixed, and within a reasonable distance of the ileo-csecal 
valve. The objection to the first method is the undoubted risk of 
incising and suturing damaged intestine, in which the organisms 
have attained a high degree of virulence. If the stone can be 
moved easily, it should be pushed along into a more healthy pf^rt 
of the bowel, and thence removed through an incision over it. 

* (vi) Volvulus 

Little need be said here about this uncommon form of obstruc- 
tion. The clinical signs are equivocal, and vary very greatly in 
severity, according to the tightness of the twist upon the mesen- 
tery, and the consequent impairment of nutrition of the bowel 
which is involved. The treatment will depend upon the extent 
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to which the vascularity of the twisted loop has been impaired. 
The signs of necrosis and viability arc discussed under strangu- 
lated hernia, p. 308. 

In some cases immediate resection is the only course open, 
but if this has to be done enterostomy should be performed, the 
anastomosis being left until later. But as a rule the portion of * 
bowel which must be resected is so largo that these cases are 
attended by a high rate of mortality. It is therefore wise to 
observe what changes occur in the vascularity of the imperilled 
intestine after the volvulus has been untwisted. The appearance 
may alter so much that a portion of intestine which at first seemed 
to be quite hopeless may assume an appearance of viability. Any ** 
necrotic or doubtful patches should bo sequestrated individually 
with Lembert’s sutures. 

When only a limited area of the intestinal wall is gangrenous, it 
is best, after releasing the twist, to bring that portion of the bowel 
out of the wound, and to tie in a Paul’s tube at the necrotic 
spot. By this means drainage is secured, and at the same time 
the gut is so anchored as to prevent a recurrence of the volvulus. 
The artificial anus so produced will probably close spontaneously. 


3. (Jastric an i> Intestinal PwiiFoiiATiONS 

Any ulcer of the stomach or intestine may produce peritonitis 
by perforation, but the more chronic the disease the less likely is 
it to give rise to a generalized peritoneal infection, because as 
the ulcer gradually deepens it tends to become adherent to 
neighbouring structures. By this means either the base of the 
ulcer is so strengthened that perforation is avoided, or, if perfora- 
tion does occur, a localized abscess results. 

But another factor often comes into play, namely, traumatism. 
A sudden strain or distension may at any time rupture the 
adhesions, and so cause leakage into the general peritoneal 
cavity. There are therefore two main causes of perforation : — 

* (i) An active and rapid necrotic process assisted by distension, 
such as happens in the case of the appendix, or of a typhoid 
ulcer ; and (ii) a tearing through of adhesions at the base of 
a chronic ulcer, or a rupture of the thinned-out flo8r of an ulcer. 

As the rapidity of the ulceration is largely dependent upon the 
activity of the organisms at work, so the peritonitis which results 
from a perforation of the first class is more serious than that 
which belongs to the second class. In fact the danger of per- 
forative peritonitis has a direct relationship to the nature and 
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virulence of the organisms concerned in the ulcerative process. 
In the case of a gastric or duodenal perforation it is rare to find 
the colon bacillus in the peritoneal exudate, whilst that organism 
is by far the most frequent one concerned in perforation of the 
vermiform appendix. 

These facts are of importance in their bearing upon the treat- 
ment to be adopted in the various cases. 

(a) Perforated Gastric and Duodenal Ulcer 

Under this heading may also be included perforated e peptic * 
ulcer of the jejunum, which occasionally occurs as a sequel of 
gastro-enterostomy. 

It is convenient to group these cases together, because the 
clinical and bacteriological conditions, whilst differing in detail, 
are similar in their main features. With regard to the bacterio- 
logy, the chief point is the rarity with which the colon bacillus 
is found in the exudate, at any rate in the early stages. Surgical 
intervention in the early stages offers, therefore, an excellent 
prospect of recovery. 

Operation. When the diagnosis can be made with reasonable 
certainty, the abdomen should be opened through the right or left 
rectus muscle above the umbilicus. If there is any doubt, the 
incision should be made below the umbilicus on the right side, 
because this gives easy access to the appendix and pelvic organs ; 
and should the case prove to be one of gastric or duodenal ulcer 
after all, it is useful for the purpose of cleansing the peritoneum. 
In that case it will be necessary to make a second incision at 
a higher level in order to deal with the perforation. 

The greater number of perforations concern the anterior surface 
of the stomach near the pyloric end of the lesser curvature, or 
the anterior aspect of the first part of the duodenum. The 
posterior aspect of the stomach is involved in about one-seventh 
of the cases. When this is the case the exudation will be found 
in the lesser sac, and in order to gain access to the perforation it 
is necessary to tear through the double layer of peritoneupa 
which constitutes the commencement of the great omentum 
immediately below the greater curvature of the stomach. 

When the perforation has been found it should be closed in the 
following manner : two or three sutures of strong silk are passed, 
so as to include the greater part of the thickness of the stomach 
wall, and in such a manner as to invaginate the whole ulcer 
towards the interior of the stomach (Fig. 62). A second row of 
Lembert’s sutures is then made to cover in the first. Some 
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surgeons have advocated the performance of a gastro-enterostomy 
as a routine measure in these cases. The objections to this pro- 
cedure are, firstly, that it adds an unnecessary risk by prolonging 
the operation, and, secondly, that in those cases in which such 
an anastomosis is necessary it can be accomplished with less risk 
at a second operation. 

Having closed the perforation it only remains to deal with the 
peritoneum. As stated above, the infection is almost always of 
a mild type, and therefore the interference with peritoneal 



Fig. 62 . Method of closing a perforated gastric ulcer (semi-diagrammatic). 

phagocytosis, which is occasioned by lavage of the peritoneum, 
is of little account compared with the desirability of ridding the 
abdominal cavity of the acid stomach contents and any particles 
pf solid food which may be present. If, therefore, the quantity 
that has escaped from the stomach is considerable, it is best to 
wash it thoroughly away with large quantities of saline solution, 
for which purpose a second incision lower down is t>f the greatest 
service. If, however, as often happens, very little has escaped, 
it is sufficient to cleanse the peritoneum by gentle mopping with 
dry swabs The abdomen should be closed without drainage. 

The results obtained by these operations have been most 
gratifying, and doubtless will become increasingly so as the cases 
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are recognized and subjected to operation more promptly. Thus 
of 96 cases so treated at St. Thomas’s Hospital, up to the year 
1907, no fewer than 49 recovered. 

(6) Perforated Typhoid Ulcer 

Cases of successful operation for this otherwise fatal complica- 
tion of typhoid fever are constantly being recorded, and there 
are certainly very few instances in which the chance of recovery 
which surgery offers should not be given. The result of the 
operation depends so largely upon its being performed as soon 
as possible that the early diagnosis of perforation becomes a 
matter of urgent necessity. One sign which helps to distinguish 
perforation from haemorrhage in typhoid fever, and is of the 
greatest value in planning the incision, is the presence of localized 



Fig. 63 * Cigarette ’ drain, consisting of a piece of rubber tissue wrapped 

lightly round a strip of gauze. 

abdominal pain and tenderness. In several recorded cases the 
patient has been able to point to the exact spot beneath which the 
perforation has subsequently been found. When a diagnosis of 
perforation has been made, and the patient’s condition is not 
hopeless, operation should be undertaken without delay. Here 
rapidity of operation and the avoidance of unnecessary exposure 
and manipulation are factors of the greatest importance. 

Operation . The incision, unless there is elsewhere a definite 
spot of tenderness, should be made through the right rectus 
muscle below the umbilicus. If the perforation is not immediately 
evident, the termination of the ileum should be sought for, and 
the intestine followed upwards. As a rule, the perforation will 
be found within a few feet of the ileo-csecal valve. It should be 
closed by a double row of sutures passed in such a manner that 
the resulting line of junction lies transversely to the long axis of 
the bowel. It should be remembered that in several recorded 
cases a second perforation has been present, and it is therefore 
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advisable to examine the bowel for several feet beyond^ths one 
sutured. Any ulcers of which the bases appear to be extremely 
thin, should be sequestrated with a few silk sutures. The peri- 
toneum in the neighbourhood of the sutured bowel should then 
be gently cleansed with dry swabs, and the abdomen closed. 
If there has been very little leakage, drainage need not be 
employed, but if doubt arises as to the necessity for drainage it 
is better to employ a tube or 4 cigarette 5 (Fig. 63). On no account 
should extensive lavage be employed, because, in addition to the 
reasons detailed in the section dealing with appendicitis, the 
patient is not in a condition to stand any extensive manipulation. 

(c) Perforation consequent upon Intestinal Obstruction 

There is little to be said on this point. It is a late complication, 
and often merely the terminal event, in a neglected case of 
obstruction, and what has been said regarding the treatment 
of gangrenous bowel under that heading applies to the cases in 
this category. The peritoneal cavity may be found flooded with 
intestinal contents, and in this case lavage of the lower part may 
be tried as a forlorn hope. But every effort should be made to 
avoid interference with the upper part of the peritoneal cavity, 
which may have escaped contamination owing to the tendency 
of fluid to collect in the flanks and pelvis. If the upper part 
is already affected, or if infection is carried there by injudicious 
lavage, the case is almost hopeless. 

4. Acute Appendicitis 

On the much discussed question as to when to operate for 
acute appendicitis we can only here give our own views, and we 
believe those views to be in harmony with those of the great 
majority not only of surgeons, but also of physicians of the 
present day. 

At the onset and within the first twenty-four or forty-eight 
hpurs of an attack of appendicitis it is impossible to know what 
is the state of the appendix and it is equally impossible to foresee 
the course and termination of the case. In such circumstances 
he who counsels delay in operating takes upon himself a responsi- 
bility which he*is not justified in undertaking. The opera- 
tive mortality at this early stage is no greater than that of 
interval appendicectomy, but even if it were appreciably higher 
its risks would still be much less than those of procrastination. 
Very many cases do of course recover spontaneously, but the 
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patient still has before him the choice between an interval 
operation and the risk of future attacks. 

It is the plain duty of the practitioner to put these facts clearly 
before the patient and his friends, upon whom, if operation is 
refused, the responsibility must rest. 

When this early and favourable stage has passed, and the 
third, fourth, or fifth day of the illness has been reached, there is 
more room for difference of opinion regarding the necessity of 
immediate operation. It is also to be noted that the practitioner 
is often not called in to see the patient until the third day or 
even later. We venture to summarize the position by dividing 
these later cases into three main groups. 

{a) The symptoms are abating, the pulse rate is 90 or under, 
the temperature is only slightly raised, the tongue is moist and 
moderately clean, the abdomen is moving with respiration, there 
is little or no intestinal distension, the bowels have acted, and 
there is slight local tenderness with or without a definite mass. 

(b) There is no change for the better, the pulse is accelerating, 
the temperature is high, the tongue is foul, the bowels remain 
unopened, the abdomen moves badly or not at all with respiration, 
and great tenderness persists, or a mass can be felt either in the 
right iliac fossa or per rectum . 

(c) There is definite change for the worse ; the temperature 
is falling whilst the pulse-rate is accelerating, distension is 
increasing, rigidity and loss of abdominal respiratory movements 
are becoming more marked, and the patient’s facial expression is 
becoming pinched and anxious. 

In (a) the case may safely be left ; in (6) there is still a chance 
of spontaneous recovery, though abscess formation is the more 
likely, and we ourselves should not hesitate to operate ; in (c) 
there is no question but that immediate operation is imperative. 

The treatment of appendicitis will be considered under four 
headings. 

(i) Non-operative treatment of those cases in which for one 
reason or another operation is postponed or refused. * 

The patient must be kept in bed and his diet restricted to milk. 
Hot fomentations, or an ice-bag, should be applied to relieve the 
pain. OpiuA should not be given if it can possibly be avoided. 
It is very desirable that the bowels should be* well opened, and 
espfeially the caecum and ascending colon ; a soap and water 
enema may be given, but if the result is not satisfactory, castor 
oil in drachm doses repeated every three hours will ensure a 
result. Should the symptoms alter and the case assume the 
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appearances described above under (6) or (c), surgical treatment 
becomes essential. 

(ii) Early operation . This differs in no essential respect from 
an e interval 5 operation. An incision is made over the right 
rectus below the umbilicus, parallel with and about an inch from 
its outer border. The rectus sheath having been opened, the 
muscle is retracted inwards and the peritoneum opened. Its 
mesentery having been ligatured and divided, a ligature is tied 
round the appendix close to the caecum. The appendix is then 
cut off, and its stump buried in the caecal wall by Lembert’s 
sutures. Any fluid in the neighbourhood is then gently soaked 
up with strips of dry gauze, and the abdomen is closed. Drainage 
is not necessary as a rule, but if any doubt of its advisability is 
entertained a 4 cigarette 5 drain may be employed for a day or two. 

(iii) Operation for appendicitis with diffuse peritonitis . By 
diffuse peritonitis is meant a spreading peritonitis unlimited by 
adhesions, which may, at the time of operation, involve only a 
small area of peritoneum, or may be spread far and wide over its 
surface. It may be found to have started (a) from an inflamed 
but as yet unperforated appendix ; (6) from a gangrenous or 
perforated appendix which is in no manner shut off from the 
general peritoneal cavity; (c) from an imperfectly shut off 
abscess ; ( d ) or from a leaking or ruptured abscess. 

Any attempt at localization indicates a certain degree of resis- 
tance to the infection, and consequently the prognosis in class 
(c) or (d) is, other things being equal, considerably more favour- 
able than in class ( a ) or (6). It must be remembered, however, 
that the nature and extent of the peritonitis can only be 
ascertained by a bacteriological examination of the peritoneal 
surface at various points. 

The operation may be dealt with under four headings : — 

(а) Opening the abdomen. The best incision is through the 

right rectus below the umbilicus (see p. 238). This incision 
gives access to the appendix in whatever position it may be 
lying, is capable of enlargement to any desired extent should 
difficulty be encountered, and is convenient for drainage should 
that procedure be considered advisable. m 

(б) Removal of the appendix . The removal of the focus of 
infection is naturally the*most important part of the operation. 
As soon as the peritoneum has been opened, a number of fairly 
large gauze strips should be gently inserted between the abdominal 
wall and the caecal region, before the appendix is sought for. The 
reason for thus isolating the field of operation is to prevent the 

S. &B. g 
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diffusion of infective material from the appendix region on dis- 
turbance of the intestines around it. Having isolated the immediate 
field of operation as completely as possible, the caecum should be 
identified, and gently pulled towards or out of the wound. By 
tracing down the anterior muscle-band on its surface, the appendix 
will be reached in whatever position it may happen to be lying. 
There is no excuse for not finding the appendix, and practice will 
enable it to be found with little disturbance of neighbouring parts. 
When the appendix has been found, and its mesentery clamped 
and divided, it is to be cut off close to the caecum, after tying 
a ligature round its base. If possible, a few stitches should be 
put in so as to bury the stump in the caecal wall ; but this is not 
essential, and should not be attempted if by so doing valuable 
time would be lost. 

(c) Treatment of the peritoneum . This has undergone a striking 
modification within the past few years, and with a gratifying 
reduction in the mortality. Both the results, and the scientific 
explanation of certain of the factors concerned in peritonitis, 
have totally discredited the heroic treatment of diffuse peritonitis 
by copious lavage of the peritoneal cavity, whether assisted or 
not by evisceration. The following figures, recently compiled 
by C. Nitch, show this at a glance : 119 cases were treated by 
general irrigation, with 98 deaths, a mortality of 82 per cent ; 
83 cases were treated by dry sponging or strictly limited irriga- 
tion, with 6 deaths, a mortality of only 7 per cent. 

After removal of the appendix, then, the exudate in its imme- 
diate neighbourhood is to be mopped away with dry sponges or 
strips of gauze, special attention being paid to the pelvis and the 
right kidney pouch. The rest of the peritoneum is to be left 
severely alone, for the turbid exudate in the upper part is not pus, 
but a protective fluid rich in phagocytes, upon whose integrity and 
activity the chances of recovery depend. General irrigation not 
only washes them away, but also spreads the pathogenic bacteria 
over previously uninfected parts of the peritoneum. 

The question of drainage now arises. In many cases it is 
quite unnecessary, but as considerable experience is required to 
decide this^oint it is best, if any doubt is felt, to be on the safe 
side by employing drainage for two or three days. This may be 
done either by leaving a wide rubber tube through the partially 
closed abdominal wound reaching down to the site of the removed 
appendix, or through a small incision made in the loin for the 
purpose. In either case, it is well to place a small gauze strip 
down the whole length of the tube, to act as a capillary drain, 
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and to prevent the tube from becoming blocked. This e wick 9 
can be easily and frequently changed without disturbing the tube. 

(d) After-treatment . The patient must be returned to bed, and 
collapse treated by hot bottles, stimulants, and, if necessary, 
saline infusion. The method of continuous rectal infusion sug- 
gested by J. B. Murphy, and described in Chapter I, has been 
used with apparent success in some cases. It is, however, not 
easy to manage, and often causes so much discomfort that 
patients will not tolerate it. If large quantities of fluid are 
required, they can be administered either by the natural channel 
of the mouth, provided that vomiting is not severe, or by one 
of the other methods of saline infusion discussed in Chapter I. 

The action of the bowels is an all-important matter. The bowel 
is the great channel of elimination of poisons in these cases, and 
this function should be encouraged by every possible means. As 
soon as the patient is able to swallow, he should have from three 
to five grains of calomel, followed by drachm doses of sulphate of 
magnesia every two hours, until free action of the bowels is 
obtained. Enemata containing turpentine are often useful in 
starting evacuation and in relieving distension by assisting the 
passage of flatus. In this connexion the constipating action of 
morphia must be remembered. 

The 'posture is also important ; the patient should be placed 
upon his back with the head and shoulders well raised, and, if 
drainage tubes have been used, slightly inclined towards the 
right side. Some surgeons advocate what is practically a sitting 
posture, with the idea of encouraging the flow of exudate 
towards the pelvis, and so diminishing the chances of subphrenic 
abscess. 

Vomiting is treated by c auto-lavage 5 of the stomach, namely, 
by allowing the patient to drink from half a pint to a pint of hot 
water at once, and then to bring it up again. This often gives 
much relief. If he retains the fluid, so much the better. The 
lavage may be followed by repeated small doses of cocaine (one- 
eighth grain), or repeated doses of one minim of tincture of 
iodine. 

Morphia must be withheld if possible, because $ tends to 
inhibit the intraperitoneal phagocytosis already mentioned. 
Other sedative drftgs are therefore to be preferred, such as 
potassium bromide, which may be administered by the mouth, 
or, if vomiting prevents this, by the rectum. 

Anti-colon bacillus serum is now a commercial product, and, 
used as a means of combating the dangerous toxaemia of these 
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oases of colon bacillus peritonitis, has proved a valuable adjunct 
to the other means of treatment. This serum, which is multi- 
valent, should be injected subcutaneously, or given by the rectum, 
in doses of from 30 to 50 cubic centimetres, repeated at intervals 
of from eight to twelve hours. Its action appears to be almost 
entirely antitoxic. As a rule, within half an hour of its adminis- 
tration the patient experiences a sense of comfort, the pulse 
slows, and vomiting ceases. The results obtained are sufficiently 
encouraging to warrant its more extensive employment. 

(iv) Local abscess. Two varieties which are important from 
the operator’s point of view may be encountered : — 

(а) Where the abscess is in contact with the abdominal wall in 
such a position that it can be evacuated without opening the 
general peritoneal cavity. 

(б) Where the evacuation of the abscess necessitates traversing 
the general peritoneal cavity. 

In the former case the incision is placed at the most prominent 
part of the swelling, and the pus reached by separating the 
abdominal muscles in the direction of their fibres. 

In the latter case the abdomen is first entered as near to the 
abscess as possible, and this opening is usually made most con- 
veniently through the right rectus muscle. Several long strips of 
sterile gauze are next inserted in such a manner as to isolate the 
abscess from the general peritoneal cavity, and to absorb any 
pus which would otherwise tend to soil the peritoneum around. 
The abscess is then opened into with the finger, and the escaping 
pus rapidly wiped away with sponges. The cavity must next be 
dried as thoroughly as possible with strips of gauze, the appendix 
sought for and removed, and a drainage tube inserted. The 
guarding strips of gauze are now removed, and the wound closed, 
leaving the drainage tube projecting from it. It must be ad- 
mitted that this mode of dealing with an abscess is not one which 
commends itself to all surgeons, and therefore it is desirable to 
give the grounds upon which we advocate it. 

(i) The fact of localization indicates a considerable degree of 
resistance gn the part of the peritoneum. Beyond the limits of 
the abscess there is always a certain amount of exudate rich in 
phagocytes, so that the peritoneum is* on the defensive, and is 
prepared to deal with the small amount of pus which may, during 
the manipulations, soil it in the immediate neighbourhood of the 
abscess. 

(ii) The colon bacillus tends to die out in an abscess, and 
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although the pus may be extremely offensive, yet its infectivity 
is in most cases comparatively slight. 

(iii) The removal of the appendix takes away the source of the 
infection, obviates subsequent complications, and does away with 
the necessity of a second operation. 

(iv) Experience shows that the mortality after this operation 
is no greater than after other methods of dealing with such an 
abscess. 

In this connexion statistical figures are unreliable, because the 
degree of localization of an abscess is subject to great variation, 
and no doubt many cases, regarded clinically as localized abscesses, 
are in reality examples of partial or imperfect localization accom- 
panied by diffuse peritonitis. This indeed is not infrequently 
shown by the post-mortem examination. 

Whilst, however, the above is to be regarded as the ideal treat- 
ment, there are cases in which a search for the appendix would 
mean such a prolonged operation, and such disturbance of 
adhesions, that its removal would be with advantage postponed 
until a later date. Such would be the large, very definitely 
localized abscesses which have been long in forming. As a general 
rule, the shorter the history and the smaller and less perfectly 
localized the abscess the stronger is the indication for the ideal 
operation described above. 

After-treatment. Owing to the uncertainty as to the degree of 
localization, and the possibility of some amount of diffuse peri- 
tonitis around, the same necessity exists for prompt evacuation 
of the bowels and the withholding of morphia as in the cases 
of diffuse peritonitis. Anti-colon bacillus serum may sometimes be 
used with advantage. The drainage tube should not be retained 
too long ; as a rule a few days are ample, after which a gauze 
drain should be substituted. If the appendix has not been 
removed, a second operation for this purpose is imperative, for 
the old idea that an attack of appendicitis which ends in sup- 
puration is curative has long since been shown to be untenable. 
In # the St. Thomas’s Hospital series already referred to there 
were 49 examples of appendices removed at a second operation 
subsequent to the incision of the original abscess, but there 
was no single instance in which the organ could ^possibly be 
described as obliterated,, or regarded otherwise than as a source 
of danger to its possessor. In the same series there were 16 
cases of appendicitis recurrent after abscess, of which 6 were 
acute attacks, 9 recurrent abscesses, and one case of diffuse 
peritonitis. 
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5. Peritonitis from Other Causes 

Pathological conditions of the female pelvic organs are not 
infrequently the cause of acute peritoneal infection. Some, such 
as acute changes in ovarian cysts, may be readily recognized ; 
others are difficult of diagnosis, and may easily be mistaken for 
acute intestinal lesions. The symptoms in these cases very 
closely resemble those presented by an acute abdominal disease 
of intestinal origin. 

The most important factor in any case is the nature of the 
micro-organisms concerned in the peritonitis ; and it may be 
said at once that those found in salpingitis and pyosalpinx are, 
in the great majority of cases, of the mildest type. Indeed, the 
pus in a pyosalpinx is actually sterile in more than half the cases, 
whilst in the remainder it is rare to find any other organism 
than the gonococcus. 

On the other hand, the peritonitis resulting from infection of 
ovarian cysts, or from puerperal cases, may be of the most virulent 
type, such as is caused by the colon bacillus or the streptococcus 
pyogenes. These several conditions, in so far as they bear upon 
the surgery of acute abdominal disease, will now be considered 
separately. 

(a) Changes in Ovarian Cysts 

Suppuration, rupture, haemorrhage, or torsion of the pedicle 
may all give rise to sudden and urgent symptoms. It is true that 
in some of the less severe cases the symptoms subside without 
operation, but such an outcome cannot be relied upon, and delay 
may entail hopeless involvement of the peritoneum. Operation 
should therefore be proceeded with at once. 

Operation. The abdomen is opened through one or other 
rectus muscle below the umbilicus, and the condition of the cyst 
ascertained. In cases of twisted pedicle, or of intracystic haemor- 
rhage, it is sufficient to remove the cyst and close the abdomen. 
The clear or blood-stained fluid which is almost always present 
in the peritoneal cavity is at least harmless, and may be protective, 
and no attempt should be made to remove it. If, on the other 
hand, the c*yst has burst and has flooded the peritoneal cavity, 
as much of the fluid as possible should r be absorbed with sterile 
gauze before the abdomen is closed. 

If the cyst has become infected and has given rise to a purulent 
peritoneal exudation, either by rupture or gangrene, the outlook 
is very serious, because in some cases a streptococcus pyogenes 
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and in others a colon bacillus has been found in the exudate. 
Here the same principles of treatment apply as in the case of 
peritonitis resulting from appendicitis, namely, removal of the 
source of infection and dry sponging of the peritoneum. If 
drainage is considered advisable, it may be provided for by 
a tuba passed into Douglas’s pouch through an incision in the 
posterior vaginal fornix. 

(6) Affections of the Fallopian Tubes 

As has already been stated, the micro-organisms concerned in 
the peritonitis arising from salpingitis are, as a rule, of a mild 
type, although occasionally, doubtless, more virulent organisms 
reach the peritoneum along the Eallopian tubes. The pneumo- 
coccus, for example, has been known to reach the peritoneal 
cavity from a pyometra. 

Gonorrhoeal peritonitis is most frequently of a chronic and 
local character, attended by the formation of adhesions in the 
pelvis, but it may be acute and diffuse. There are two circum- 
stances in which the surgeon may be called upon to operate 
on account of urgent symptoms, namely, the rupture of a pyo- 
salpinx, and an acute diffuse gonorrhoeal peritonitis. 

(i) Rupture of a pyosalpinor, The symptoms to which this 
accident give rise are those of shock, attended by abdominal pain, 
rigidity, and vomiting. But as the toxins absorbed are not so 
virulent, the patient is far less ill than in the case of a similar 
accident to the appendix vermiformis. 

Operation . This consists in removal of the pyosalpinx and 
the cleansing of the pelvic peritoneum, either by dry sponging or 
local irrigation. As the condition is frequently bilateral, it is 
usually advisable to remove both tubes. There is no necessity to 
employ drainage. 

(ii) Acute diffuse gonorrhoeal peritonitis . The onset is usually 
sudden, but not very severe, and the succeeding symptoms are 
those of a mild peritonitis. It is not a common form of peri- 
tonitis, and when it occurs the case is likely to be mistaken for 
one of perforated gastric ulcer. Undoubtedly such a case may 
recover without operation, and if the diagnosis could be made 
with certainty it might be advisable in some cases to delay 
active measures.* But • operation is usually the safer course. 
It will, moreover, cut short the illness and prevent such compli- 
cations as might afterwards arise from adhesions or from the 
presence of a chronically inflamed Fallopian tube. 

Operation, When the abdomen is opened a quantity of clear, 
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straw-coloured, somewhat viscid, peritoneal exudate is usually 
found. From the swollen, reddened Fallopian tubes a few 
drops of pus can be squeezed. The tubes should be removed, 
the peritoneal exudate either sponged or washed away, and 
the abdomen closed. Here, again, drainage should not be 
employed. * 

(c) Pneumococcal Peritonitis 

As a complication of some other acute pneumococcal infection, 
peritonitis from this cause has little surgical interest. Cases, 
however, occur in which the peritonitis is, if not the primary, at 
any rate the most prominent feature of a case of pneumococcal 
infection. Such peritonitis may manifest itself either as a 
localized intraperitoneal abscess or as a series of abscesses, 
insidious in onset and likely to be diagnosed as tuberculous 
peritonitis. It occasionally happens, however, that a pneu- 
mococcal peritonitis has a sudden and acute onset, demanding 
for its relief instant operation. There are no positive dis- 
tinguishing signs by which such a case can be recognized ; it 
is likely to be diagnosed as one of acute appendicitis ; 
indeed, in rare instances, a pneumococcal appendicitis may be 
the primary lesion. The condition may be suspected if, on 
opening the abdomen, no gross lesion is found to which the 
peritonitis can be definitely attributed, and if the exudate is 
of a greenish purulent character without offensive smell. The 
nature of such a case can only be definitely decided by a bacterio- 
logical examination. 

Operation, The best chance of recovery appears to rest upon 
thorough lavage of the peritoneal cavity with sterilized saline 
solution ; but it must be remembered that children, in whom 
this particular affection is more common than in adults, bear 
any intraperitoneal manipulation badly. 

(d) Acute Pancreatitis 

The terms haemorrhagic, gangrenous, and suppurative are 
often added to that of acute pancreatitis, to describe the most 
prominent appearances presented by the organ which is the 
subject of this acute infective condition. Many cases are rapidly 
fatal from shock and peritonitis, but others may survive for several 
days, with the formation of a pancreatic abscess, and others 
again, less acute still, may recover. 

The diagnosis, generally speaking, is only made by exploratory 
cceliotomy, for the case is most likely to be considered one of 
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intestinal obstruction, or perforation of the gall-bladder, the 
stomach, or the duodenum. A characteristic case of acute 
pancreatitis would present the following features. A patient, 
most often a man of middle age, previously healthy, is suddenly 
seized with the most intense pain, at first epigastric, but soon 
becoming diffused over the abdomen. The symptoms of shock 
are extreme ; vomiting is an early and marked feature ; con- 
stipation is present, although it may not be absolute ; the 
abdomen is rigid and soon becomes distended. The abdominal 
distension is first noticeable in the upper part, and there may be 
a spot of most acute tenderness above the umbilicus. Occasionally 
jaundice has been noted. The symptoms, in fact, are those of 
what has been termed ‘ peritonism 9 in its most acute form, and 
such that, unless the patient is in extremis, an operation is urgently 
called for. 

Operation. When the exploratory opening has been made, 
a little blood-stained fluid may be found in the peritoneal cavity, 
and fat necrosis may be present. This is shown by the presence of 
numerous opaque white spots in the fat of the abdominal wall, 
the omentum, and the mesentery. A diffuse swelling will be 
felt in the region of the pancreas. If the nature of the case is 
thus recognized the abdomen should be closed. The future con- 
duct of the case is subject to considerable difference of opinion. 
Undoubtedly some patients have recovered after such an explora- 
tion without anything further being done : others have survived 
a few days and succumbed to peritonitis spreading from suppura- 
tion in the pancreas. It is probably best to attempt to avoid such 
a termination by immediate drainage of the pancreatic region 
from behind. For this purpose the patient is turned upon the 
face, and a vertical incision made at the outer border of the 
erector spinse below the last rib on the left side. The pancreas is 
thus exposed retroperitoneally, and by a route convenient for 
drainage ; by this means extension of the inflammation to the 
peritoneum may be avoided. An alternative method is to make 
an opening through the gastro-colic omentum, pack off carefully 
with gauze, incise the pancreas and insert a large drainage 
tube. 

♦ 

(e) Cholecystitis 

Acute inflammation of the gall-bladder, with or without the 
presence of gall-stones, is sometimes a cause of acute abdominal 
symptoms, and gangrene, perforation, or rupture of such a gall- 
bladder may, on exploration, be found to be the origin of the 
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peritonitis. These conditions are strictly comparable with the 
corresponding changes so frequently associated with acute 
inflammation of the appendix, and the treatment must be carried 
out on similar lines. 

(i) Empyema of the gall-bladder with surrounding peritonitis. 
The distended gall-bladder must be brought up to the abdpminal 
wound, and very carefully and completely isolated by gauze 
packing from the general peritoneal cavity. It must be incised, 
emptied of pus and of any gall-stones that may be present and 
drained by a tube stitched into the incision by means of a 
purse-string suture. This done, any fluid which may have been 
found around the gall-bladder must be removed by swabbing 
gently with dry gauze, and a second drainage tube should 
be inserted alongside the gall-bladder. The wound should then 
be sutured, leaving the two tubes projecting from it. The tube 
alongside the gall-bladder should be removed in forty-eight 
hours : that in the gall-bladder will come away in a few days, and 
the biliary fistula thus established will, if no duct obstruction be 
present, close spontaneously. Should it fail to do so after two 
or three weeks, further operation will be necessary. 

(ii) Perforation and gangrene of the gall-bladder. If these 
conditions are found, the viscus must be brought up to the 
wound, packed off, and emptied. The gangrenous portion must 
then be cut away and the remainder sutured around a drainage 
tube, the operation being concluded as in the previous section. 
The outlook in such cases is naturally extremely grave, though 
early operation certainly affords a chance of recovery. 

(/) Ruptured Abdominal Hydatid . 

Acute abdominal symptoms occasionally occur as the result 
of the sudden escape of the contents of a ruptured hydatid cyst 
into the peritoneal cavity. Barling and Welsh have recorded 
six such cases in which the diagnosis was made by the association 
of acute abdominal symptoms with the presence of free fluid in 
the peritoneal cavity, eosinophilia, and urticaria. 1 

(#} Localized Intraperitoneal Suppuration 

1. Subphrenic abscess . This form of intra-abdominal abscess is 
mentioned separately because of the frequent difficulty of dia- 
gnosis and the special method by which it has to be opened and 
drained. The common causes are localized perforations of the 


1 Lancet , October 1, 1910. 
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stomach or duodenum, appendicitis, and lesions of the biliary 
passages. In appendicitis the pus travels upwards alongside the 
ascending colon. It also occurs as a c residual 9 abscess after 
a diffuse peritonitis. 

A subphrenic abscess may be situated between the liver and the 
right wing of the diaphragm, around the spleen in the left cupola, 
or around the kidney in the right renal pouch. An abscess on 
the right side raises the diaphragm and depresses the liver. As 
the pus accumulates the elevation of the diaphragm is increased 
and the base of the right lung becomes collapsed. These two 
factors combine to produce a considerable extent of percussion 
dullness at the base of the chest, and this, together with absence 
of air entry and diminution of vocal fremitus and resonance, often 
gives rise to the diagnosis of simple pleural effusion or of empyema. 
Pleural and subdiaphragmatic friction are also not uncommon, 
especially in the earlier stages. Pain and tenderness may be 
present over the lower ribs ; this is well shown by compressing 
the chest from side to side or from front to back. Pain in the 
shoulder is very common. The onset may be acute, but is 
sometimes gradual and indefinite, accompanied by irregular 
temperature and by the general signs of suppuration. These signs 
and symptoms, particularly in a young woman with a history 
pointing to gastric ulcer, or arising in the course of an attack of 
appendicitis, are almost pathognomonic of a subphrenic collection 
of pus. It might be supposed that the rounded shape of the 
diaphragm would give rise to a rounded upper margin of dullness, 
and when present this is helpful, but this sign is often lost owing 
to the presence of a concomitant pleural effusion. 

When the abscess is due to the perforation of a gastric or 
duodenal ulcer it is not uncommon for gas to be present in addition 
to pus, and the physical signs are somewhat different. The liver 
dullness over the lower ribs may be diminished or absent ; 
a definite coin sound can be elicited, and the resonance shifts on 
alteration of the position of the patient. Thus, with the patient 
op his back, a resonant area may be present over the lower ribs 
between the nipple line and the xiphistemum, extending upwards 
for two or three inches above the costal margin, whilst the note in 
the lower axilla is dull ; but on turning him on t$ his left side 
dullness appears in the Region previously resonant, and resonance 
appears in the lower axilla now uppermost. 

A screen examination with the X-rays sometimes proves of 
assistance in cases of subphrenic abscess by indicating the level 
and degree of mobility of the diaphragm. 
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On the left side the pus collects in the potential space bounded 
by the diaphragm above, the falciform ligament internally, the 
left lobe of the liver and the costo-colic fold below, the spleen 
externally, and the abdominal wall anteriorly. The physical 
signs are similar to those seen in a right-sided subphrenic abscess ; 
gas may also be present, but the physical signs due to tfee pre- 
sence of gas may be rather indeterminate owing to the difficulty of 
distinguishing them from those due to a distended stomach. It is 
worthy of note that the falciform ligament forms a fairly effectual 
barrier to the extension of the pus from one side to the other, the 
presence of pus in both subphrenic regions being very exceptional. 

Treatment . Exploratory puncture with an aspirating needle 
cannot be too severely condemned. If is far more dangerous than 
an open exploratory operation, and, if negative, is quite valueless. 
Further, owing to the fact mentioned above, that a simple pleural 
effusion may coexist with a subphrenic abscess, the results of an 
exploratory puncture may nullify an otherwise correct diagnosis 
and cause delay in operation. We have several times seen this 
coexistence of clear fluid above the diaphragm and pus below. 

Operation, The patient lies upon the opposite side, and an 
oblique incision, some five inches in length, is made, beginning in 
the mid-axillary line and crossing the ninth, tenth, and eleventh 
ribs at right angles. The soft parts being retracted, portions of 
two ribs are excised for about three inches each, as in operating 
upon an empyema. The pleural cavity, if not already obliterated 
by adhesions, is then opened just above the line of reflection of 
the parietal pleura upon the diaphragm, which at this point 
rises almost vertically upwards. The presence of clear fluid 
in the pleural cavity above a subphrenic abscess makes no 
difference to the subsequent steps, but if pus is found it 
opens up the possibility either that the case is really ’one of 
localized empyema or that the subphrenic pus has made its 
way through the diaphragm. It is, of course, possible to have 
pus both above and below, without any visible perforation in 
the diaphragm, but such a remote possibility does not warrant 
anything further being done at this stage. It is better to leave 
in a drainage tube and await events. 

If only cleat fluid or nothing at all is found in the pleural cavity, 
then the surgeon proceeds to explore belojv the diaphragm. The 
diaphragmatic pleura is divided, and the lips of this incision are 
united by a continuous suture with the cut edges of the parietal 
pleura, so shutting off the pleural cavity (Fig. 64). Next, 
the diaphragm and diaphragmatic peritoneum are incised and the 



ACUTE ABDOMINAL DISEASE 


269 


abdominal cavity opened. Often the abscess will be encountered 
at once, but if this is not the case the finger must be gently 
inserted and moved about until the pus is reached. A drainage 
tube is then introduced and the wound partially closed. 



Fjg. 64. Diagram of structures traversed in opening a subphrenic abscess. 
a, Lung ; b, Pleural cavity ; o and F, Diaphragm ; D, Abscess cavity ; e, Liver. 

2. Subhepatic abscess . A collection of pus may occupy a poten- 
tial space known as the right kidney pouch. 0. R. Box gives its 
boundaries as follows : — above and in front the right lobe of the 
liver and its ligaments ; below, the hepatic flexure of the colon 
and its attachments to the posterior abdominal wall ; internally, 
the peritoneum covering the descending duodenum and lumbar 
spine and stretching forwards to the foramen of Winslow; 
externally, the parietal peritoneum of the lumbar region. The 
peritoneum covering the right kidney forms the floor of the pouch. 
This space can accommodate a very large collection of pus. 

The ordinary causes of abscess in this region are, ulcer of the 
duodenum, appendicitis, lesions of the gall-bladder, and, less 
commonly, perforation in malignant disease of the hepatic flexure 
of the colon. 

The physical signs are not quite so characteristic as in the case 
of an abscess situated between the right lobe of the liver and the 
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diaphragm, but with, a large collection of pus the live# may be 
pushed upwards, and similar though more limited signs may 
be found in the lower thoracic region. Further, the liver edge 
is pushed upwards as contrasted with its depression in. a supra- 
hepatic abscess, but owing to adhesions this cannot always be 
relied upon, and the presence of pain and tenderness makes this 
sign somewhat difficult to elicit. 

There is usually considerable deep tenderness below the right 
costal margin ; the temperature and general condition are sug- 
gestive of suppuration ; there may be, as described above, certain 
physical signs at the base of the right lung ; and finally the presence 
of a history suggestive of duodenal ulcer or of appendicitis, or 
a discharging sinus resulting from some recent operation, should 
indicate the probable nature of the condition. 

3. Hepatic abscess . The multiple abscesses of portal pyaemia 

and suppurative cholangitis are beyond the reach of surgery, 
but the large solitary abscess found in connexion with dysentery 
or suppurating hydatids may be reached and drained success- 
fully. The diagnosis in a well-marked case is easy, the main 
features being hypochondriac pain, enlargement of the liver, 
possibly with bulging of the chest wall, irregular fever, rigors 
and emaciation. The abscess seldom occupies such a position 
that it can be reached through an incision below the costal margin, 
but if it should do so the treatment becomes relatively simple. 
Generally it must be opened through an incision similar to that 
described above for subphrenic abscess, traversing both pleural 
cavity and diaphragm. When the liver has been exposed, a 
small area of its surface is isolated from the peritoneal cavity 
with gauze packing, and the substance of the liver is explored in 
various directions with a trocar until pus is encountered. The 
track of the trocar is then enlarged by a cautious incision and 
a drainage tube inserted. If the abscess proves to be hydatid 
in origin it is necessary at the same time to evacuate the contents 
of the cyst. Some surgeons prefer to divide the operation into 
two stages. • 

4. Perinephric abscess. An acute abscess situated around the 
kidney and arising from disease of the kidney itself will be 
situated behind the peritoneum. But extension of suppuration 
from intraperitoneal disease, such as thafr of thre appendix, may 
cause a localized abscess around the kidney. In either case the 
pus is to be reached by the same route, namely, by the lumbar 
incision described on p. 328. 

5. Other forms of intra-abdominal abscess. The most common 
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variety, namely, that due to appendicitis, has already been dealt 
with. Other less common causes are : disease of the female pelvic 
organs ; localized collections about a cancerous growth of the 
bowel ; localized collections around a perforated gastric or duo- 
denal ulcer, or around an inflamed gall-bladder ; and localized 
pneumococcal peritonitis. ‘ Residual 5 abscesses may occur after 
the subsidence of a diffuse peritonitis, or after any abdominal 
operation which involves opening the bowel. 

The diagnosis rests upon the presence of an intra-abdominal 
mass, with pain, tenderness, localized rigidity of the abdominal 
muscles, and the constitutional signs of suppuration. Its probable 
cause will be indicated by its position and the clinical history. 

From the point of view of treatment, two kinds of intra- 
abdominal abscess may be met with. In the one the abscess is 
in contact with the abdominal wall, so that it may be incised 
without opening the peritoneal cavity ; in the other the general 
peritoneal cavity must of necessity be traversed in order to reach 
the pus. 

Operation. The incision must be placed as directly over the 
mass as possible, and the abdominal muscles traversed in 
the direction of their fibres. If the abscess is in contact with the 
abdominal wall, the pus will escape as soon as the peritoneum 
has been incised, and it is only necessary to insert a drainage 
tube. If, when the peritoneum has been incised, it is found Unit 
the free peritoneal cavity has been opened, very careful packing 
with gauze strips must be done in order to wall off the path along 
which the pus will escape. When this has been done, the abscess 
is gently broken into with the finger, and the drainage tubes 
inserted. The gauze strips are best left undisturbed. Aftcsr 
a few days they will become loose and can he removed, perhaps 
a little at a time from day to day, for by that time the track of 
the tube will have become securely shut off from the general 
peritoneal cavity by adhesions. Unless the abscess has been 
a very large one, the tube should be removed altogether after 
tljree or four days and its place taken by a gauze strip, for the 
cavity of an intra-abdominal abscess usually becomes obliterated 
very rapidly by the pressure of the viscera. 



CHAPTER XIV 

AFFECTIONS OF THE DIGESTIVE SYSTEM 

1. Acute Diarrhoea and Vomiting of Infancy 

A mild attack of diarrhoea in an infant may terminate spon- 
taneously by the expulsion of the irritant or undigested food 
which caused it or may yield promptly on the administration 
of a dose of castor oil. In severer cases of more definite gastro- 
enteritis or ileo-colitis, the loss of fluid caused by the diarrhoea, 
and the vomiting which nearly always accompanies it, produces 
the most profound depression, due also no doubt in part to the 
toxins of the pathogenic organism responsible for the attack. 
The child wastes rapidly, the fontanelle becomes depressed, the 
face pinched and the eyes sunken ; in fact its condition may 
become most precarious in as short a time as twenty-four hours. 
The abdomen is often retracted, but in some cases it is somewhat 
distended, and in cases in which the large bowel is affected there 
may be definite tenderness along the course of the colon, tenesmus 
occurs, and the stools may contain both blood and mucus. 

In the much more acute and fortunately rarer condition known 
as cholera infantum a previously healthy child may be in a dying 
condition in twelve hours. 

The presence of blood and mucus in the stools may raise the 
suspicion that the case is one of intussusception. This possi- 
bility should never be hastily excluded and a fairly prolonged 
examination of the abdomen should be made, chloroform being 
administered if necessary. Even if no tumour be felt it must 
be remembered (I) that an intussusception may be hidden 
beneath the liver, and (2) that it is often only palpable when 
the bowel involved undergoes contraction. A rectal examination 
should never be omitted. 

# Treatment of Infantile Diarrhoea 

(a) Treatment of the collapse . If the symptoms are very severe, 
with marked collapse, sunken eyes, depressed fontanelle, and 
retracted abdomen, subcutaneous infusion of 6 or 8 oz. of 
normal saline should be performed (see p. 15). This procedure 
takes from half to three-quarters of an hour, and whilst it is 
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going on strychnine may be administered hypodermically. To 
an infant of three to four months, half a minim of the liquor 
strychnin® may be given ; to an older infant, one minim. 
Small doses of brandy may be given by mouth at the same time, 

10 to 20 minims in a little water every hour for a few hours. As 
the extjemities are frequently blue and cold, the infant should 
be warmly wrapped up. 

(6) Gastric and intestinal lavage . After the urgent symptoms 
of collapse have been treated, and if vomiting is a prominent 
symptom, the stomach should be washed out. Similarly, if the 
colon is involved, as shown by the presence of mucus and blood 
in the stools, it also should be washed out with saline solution. 
A soft rubber tube of small bore should be used and passed well 
into the colon. The douche-can should not be raised more than 
two feet, and the irrigation should be continued until the washings 
are clear. This may be done two or three times in the first 
twenty-four hours, and daily afterwards if necessary. 

(c) Feeding . After the above measures have been adopted, in 
whole or in part according to the severity of the case, the feeding 
should be attended to. Little or no food should be given for 
twenty-four or forty-eight hours, and, above all, milk should be 
withheld. Boiled water may be given in teaspoonful doses, or 
albumen water, or weak veal or chicken broth in similar quantities. 
After twenty-four or forty-eight hours whey may be given, and 
egg-white may be added to it. If the vomiting does not stop, 
nothing should be given but plain water, and the loss of fluids 
made up by repeating the subcutaneous injections of saline. 

(d) Drugs . At the beginning of the attack a dose of castor 

011 should be given to clear out the alimentary canal. This 
may be poured down the oesophageal tube after the stomach 
has been washed out, or two grains of calomel may be placed 
on the tongue. If, however, the diarrhoea has already been 
profuse before coming under treatment, the initial purge may 
be omitted. 

Opium is the most valuable drug, but it must be given in 
minute doses to children. Dover’s powder may be given in doses 
of £ gr. at three months, \ gr. at six months, and J gr. at one 
year, every six hours. Castor oil in small doses has a constipating 
effect, and the opfijm may be added to it. Thus, ol. ricini ui v, 
mucilag. acacise iq xv, aq. anethi ad 7> j , forms an excellent mixture, 
to which tinct. opii may be added — w\ £ for a child of three 
months, \ for six months, and v\ j for one year. This mixture 
may be given every six hours. A child should not be awakened 

S. &B. ^ 
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for a dose of medicine containing opium, as his sleep may possibly 
be partly the result of previous doses of opium, and an overdose 
may result. 

If this treatment fails to stop the diarrhoea, or if vomiting 
persists, bismuth should be tried. It should be given in large 
doses, either as a mixture containing 5 grains for an infant 
a month old, 10 grains for one of six months, with tinct. opii 
according to the age ; or, as a powder combined with calomel, 
gr. and Dover’s powder as above. The mixture or the 
powder should be given at least every six hours. 

If the diarrhoea becomes chronic, astringent drugs should be 
tried, such as catechu, mistura cretse, and finally nitrate of silver 
in doses of a twelfth to a sixth of a grain. 

2. Cyclic or Recurrent Vomiting 

Although this is a somewhat rare affection it is very distressing 
and occasionally fatal. It seems to be confined to children. 
The attacks are sudden in onset, though occasionally there is 
a little prodromal malaise or headache ; they bear no relation 
to food and consist primarily of incessant vomiting. The child 
wastes rapidly, the tongue becomes dry and cracked, and thirst 
is intense, but any fluid taken by the mouth is promptly vomited. 
Slight fever may occur. The bowels are constipated and the 
abdomen is retracted. Within about twenty-four hours of the 
onset the breath smells strongly of acetone, and the urine yields 
the red colouration with ferric chloride solution which is indicative 
of the presence of diacetic acid. The attacks usually last from 
one to three or four days, but sometimes ten days or even longer. 
About a dozen fatal cases have been recorded, and in nearly all 
of them the liver has been found to be extremely fatty. It is 
impossible to discuss here the nature of this interesting con- 
dition, but the active starvation which is brought about by 
the severe vomiting is probably sufficient to account both for the 
acid poisoning and the deposit of fat in the liver. 

Treatment. All food should be withheld from the stomach 
from the commencement of an attack. Lavage would also 
alleviate symptoms and might quickly cut an attack short. 
Rectal feeding with normal saline should be instituted to replace 
loss of water from the tissues and to relieve the int e ns e t hir st. 
Glucose should be added to the saline, not only as a food, but 
also because the adequate utilization of fat requires the co- 
operation of carbohydrates. The symptoms attributable to the 
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acidosis may be treated by adding bicarbonate of soda to the 
rectal feeds. 

Thus in a child of 5 years one drachm of glucose and one 
drachm of bicarbonate of soda in 5 oz. of normal saline should 
be given every six hours. In a severe case subcutaneous 
injections of saline should also be used. Morphia hypo- 
dermically seems to have done good in some cases, ^ grain 
for a child aged 2 years, -fa grain for a child of 3 to 4 years, 

grain at 6 years. If nothing relieves the attack the advisa- 
bility of an exploratory laparotomy should be considered. We 
have seen one case in a boy aged 4 years and 9 months in which 
death occurred and pyloric stenosis was found at the autopsy. 

3. Acute Dilatation oe the Stomach 

This grave but fortunately not very common affection occurs 
under a variety of conditions. It may follow abdominal opera- 
tions of various kinds, but oddly enough it rarely complicates 
any operation on the stomach itself ; it is also seen after 
operations on the extremities, after injuries whether of the 
abdomen or head and spine, in severe diseases, especially acute 
infections such as pneumonia and typhoid fever, and in heart 
disease. 

Its pathology is most obscure ; there is probably paralysis 
of the stomach wall, and another factor, namely, occlusion of 
the lower part of the duodenum from pressure of the root of the 
mesentery seems to play a part, though this would appear to be 
brought about by stretching of the mesentery owing to the 
intestines being forced downwards towards the pelvis after 
the dilatation of the stomach. Whilst, therefore, this would 
accentuate the condition it appears to be secondary to the 
primary dilatation. 

Symptoms. The onset is sudden, and is associated with severe 
vomiting and sometimes with abdominal pain. The vomiting 
is usually very copious, so much so as to suggest that the fluid 
is secreted into the stomach. The vomitus at first consists of 
stomach contents, later of bile-stained fluid or of cogee-ground 
material which is very offensive though not faecal. The patient 
rapidly passes into^a state of profound collapse. 

On examination of the abdomen the outline of the distended 
stomach is sometimes visible, but disappears after vomiting or 
lavage. Peristalsis is absent. On palpation the abdomen is 
tender, firm, and tense. A succussion splash is nearly always 

t 2 
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present. Percussion usually shows a very large area of dull- 
ness, most marked on the left side. 

Treatment . Thorough lavage of the stomach is essential, and 
it is advisable to raise the pelvis so that the fluid in the stomach 
may be more accessible to the oesophageal tube. This should 
be done fairly frequently, four or five times daily. Marked relief 
follows the use of the tube. The patient should also be turned 
over on to the knee-elbow position as much as possible with the 
view of relieving the duodenum from the weight of the super- 
incumbent stomach, and the end of the bed should be raised to 
relieve any traction on the mesentery from the dropping down- 
wards of the small intestines. No food should be given by the 
mouth ; frequent rectal injections of normal saline will help to 
relieve the intense thirst. Hypodermic injections of strychnine 
should also be given. The early recognition of this condition 
and its active treatment will offer a fair chance of recovery, but 
when completely developed the outlook is very grave. Gastro- 
jejunostomy has been tried, but with discouraging results. 

4. Acute Abdominal Attacks Associated with Purpura, 
Urticaria, and Angeio -neurotic (Edema 

The condition described by Henoch in which recurring attacks 
of acute abdominal pain and the passage of blood and mucus 
'per rectum are preceded by, associated with, or followed by a 
purpuric cutaneous rash, has long been known, but the affection 
seems to be more common than is generally supposed. 

The pathological condition underlying these attacks is either 
a haemorrhagic or a serous effusion into the bowel-wall, and the 
abdominal symptoms are directly referable to these changes. 
Little or no pain is experienced when blood is shed into the 
lumen of the bowel, but severe pain attends any marked effusion 
into the mucous, muscular, or serous coats. With much infiltration 
of blood the bowel-wall assumes a firm leathery consistency, and 
if the haemorrhage into the mucous coat is severe, sloughing and 
ulceration may result. The bowel in the vicinity of the ileo- 
caecal valvs is especially prone to this affection. 

Symptoms . There is usually sudden abdominal pain and 
vomiting. The pain is severe and of f colicky type with inter- 
missions ; abdominal tenderness is not always present, and 
pressure may actually give some relief. Blood and mucus are 
usually passed by the bowel ; there may be merely a few streaks 
of blood or several ounces may be passed. There is usually very 
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little faecal matter, though severe diarrhoea may occur. Anaemia 
is commonly present, the result of the general haemorrhagic 
tendency, further evidence of which is shown in the purpura and 
the liability to epistaxis, haematemesis and haematuria. It is 
not necessary always to assume that the effusion into the bowel- 
wall is* haemorrhagic, as in some of these cases the abdominal 
symptoms are accompanied by urticarial or cedematous swellings 
in other parts of the body and may be due to localized oedema 
of the bowel-wall. 

In mild cases the attacks do not last long, but there is a charac- 
teristic tendency to recurrence with intervening periods of fair 
health. There is a liability to the development of nephritis, and 
this is ultimately the cause of death in many cases. 

In the severer forms the pain is very acute, the abdomen 
becomes distended and the patient soon presents the symptoms 
of acute intestinal obstruction. The condition may resemble 
intussusception very closely, but the cutaneous eruption affords 
a clue to the nature of the case. Intussusception does, how- 
ever, occasionally occur, and the presence of a purpuric rash 
may therefore be actually misleading ; some cases have been 
successfully operated on. It is probable that the thickened 
bowel acting as an obstruction gives rise to intussusception from 
spasmodic intestinal contraction behind the obstruction. 

Diagnosis . The cutaneous eruptions give the clue to the 
diagnosis in the majority of cases, but when, as occasionally 
happens, the abdominal symptoms precede the eruption, accurate 
diagnosis may be impossible. The history of previous attacks 
with ^cutaneous rashes would indicate the probable nature of 
the case, and the occurrence of joint pains is also helpful. 
Acute abdominal pain coupled with the passage of blood and 
mucus per rectum naturally suggests an intussusception, and 
unless this condition is borne in mind the presence of a few 
purpuric spots will easily escape observation. As has been 
seen, however, intussusception does occasionally occur in the 
course of the disease and a definite tumour may be palpable, 
but even this sign may be misleading, as the thickening of 
the bowel-wall may be so great as to give rise to a definite 
tumour. 

Treatment . In mild attacks hot fomentations should be applied 
to relieve the abdominal pain, and if necessary morphia should 
be given. Treatment of the underlying blood disorder is not 
very satisfactory, but good results seem occasionally to follow 
the use of calcium internally. Ten grains of calcium lactate may 
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be given to a child three or four times daily. Horse serum often 
exerts a favourable influence in haemorrhage, and 10 c.c. should 
be given hypodermically. The vomiting precludes much feeding 
and it is wise to give little except milk. 

In severe attacks presenting the symptoms of acute intestinal 
obstruction the problem is much more difficult. If a ^definite 
tumour is present it will be wise to operate, as it is impossible 
to determine beforehand whether it is due merely to thickening 
of the bowel-wall or whether an actual intussusception is present. 
If the abdomen is distended or very rigid an anaesthetic may 
be necessary to determine the presence of a tumour. 

5. Enterospasm and Mucous Colic 

By the term enterospasm is meant the spasmodic contraction 
of one or more portions of the intestine. The part involved 
is converted into a hard, narrow, nearly solid, and pale cord. 
When the small intestine is affected severe pain and symptoms 
of acute obstruction sometimes occur ; so much so that laparo- 
tomy has been performed on this supposition and the nature of 
the case only recognized by the contracted small bowel. 

The colon, however, is affected more commonly than the 
small intestine, and especially the portions contained in the 
right and left iliac fossae. Constipation and pain are the chief 
symptoms. 

The more severe condition known as mucous colic is charac- 
terized by the passage of mucus either in small masses, sheets, 
or tubular casts. There is a history of obstinate constipation 
with recurrent attacks of severe abdominal pain, usually on the 
left side. A considerable quantity of mucus may be passed 
and the patient will then often enjoy fair health, though with 
constipation, until the next acute attack occurs. 

In a severe attack the abdomen is rigid and very tender ; 
distension may or may not be present ; visible peristalsis does 
not occur ; vomiting is usual. As the first and last parts of Ahe 
colon are especially prone to the spasm, the conditions most 
likely to be^erroneously diagnosed are appendicitis and malignant 
disease of the colon. 

When numerous attacks have occurred over many years, the 
diagnosis is fairly easy, but in the earlier attacks it is much more 
difficult, and without doubt the appendix has often been removed 
in error. 

The diagnosis is especially difficult when little or no mucus 
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has been passed by the bowel, but there are certain features which 
are very suggestive of this condition. It usually begins in early 
adult life ; it is apt to recur time after time, and may last for 
many years ; the patients are frequently neurotic or neurasthenic. 
The colon can often be felt in the left iliac fossa as a hard narrow 
cord. There is little or no fever. 

A thorough examination of the rectum should never be omitted, 
for fear of overlooking carcinoma in that position ; similarly the 
abdomen should be carefully and repeatedly examined for any 
signs of malignant growth in the colon, as both these conditions 
have given rise to a diagnosis of mucous colitis. As in the case 
of intussusception, a prolonged abdominal examination should be 
made ; an annular growth may not be palpable, but when the 
portion of bowel above the stricture contracts in an effort to 
force the intestinal contents onwards, a characteristic hardening 
appears which is very common in organic stricture. 

Treatment . When a patient is seen in an acute attack in the 
early stages of this disorder the diagnosis may be impossible, 
and if very severe it will probably be wise to explore the 
abdomen. If this is done it will at any rate clear the ground 
of any anxiety as to the nature of future attacks, for the bowel 
is usually found contracted and collapsed even under the anaes- 
thetic. If the symptoms have been located in the right iliac fossa 
the operation will have been undertaken on the supposition that 
the case was one of appendicitis, and the question will arise as 
to the removal of the appendix. On the whole, it is probably 
prudent to do so. 

Cases occur, however, in which the severity of the symptoms 
is not such as to demand immediate operation, and in this 
connexion it should be remembered that in a case presenting sub- 
acute symptoms of obstruction the risks of delay are much less 
than in cases of peritonitis. An enema should be given at once, 
and if a copious evacuation results the symptoms may speedily 
abate. If not, small doses of castor oil may be given, one 
teaepoonful every hour for, say, eight doses ; or calomel, gr. j-, 
every hour until the bowels act. Olive oil in 2-oz. doses daily 
is very valuable, and suppositories of belladonna, jgr. 1$, are 
sometimes useful. The abdominal pain may be relieved by 
hot fomentations. " • 

After the acute attack is over, the constipation, which is 
nearly always of long standing, should be treated by careful 
attention to diet and exercise. The diet should be one containing 
a considerable quantity of cellulose residue, such as vegetables, 
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brown bread, and fruits, in addition to the ordinary food-stuffs. 
Plenty of butter is advisable, and also olive oil. If the latter 
cannot be taken pure it may be given in salads. 


6. Lead Colic # 

Lead poisoning is not only seen in workers in lead but may 
also occur from accidental poisoning in ways too numerous to 
mention. The commonest manifestation is lead colic. It is 
sudden in onset and is often preceded by constipation. 

The pain is nearly always paroxysmal and colicky in type, 
and the patient may roll about the bed in his endeavours to get 
relief. The pain may be mainly or entirely unilateral, and is 
sometimes relieved by pressure. The abdominal muscles are 
rigid and contracted and the abdomen is frequently retracted. 
It does not, therefore, simulate peritonitis, in which condition 
the abdomen is distended and intensely tender to the touch, and 
in which the patient lies quietly on his back, but it resembles acute 
obstruction more closely, though vomiting is often absent ; con- 
stipation, though usual, is not invariable, and between the 
paroxysms the patient is not so ill. 

During an attack the pulse tension is increased and its rate 
often decreased. The symptoms may be very acute, but the 
diagnosis is usually fairly easy provided that the case is carefully 
investigated on the lines laid down in the previous chapter. 
The nature of the occupation should always be ascertained in 
any case presenting acute abdominal symptoms ; workers in lead 
are generally fully alive to the nature of the trouble. 

Other signs of lead poisoning are often present, such as a blue 
line on the gums, anaemia, arterio-sclerosis and albuminuria, 
wristdrop, or more rarely paralysis of the thenar and hypothenar 
muscles of the hand or of the upper-arm muscles. 

Treatment A hypodermic injection of morphia should be 
given and repeated if necessary. Inhalations of amyl nitrite are 
sometimes efficacious in relieving the pain. A hot bath is also 
very useful, and may be followed by hot fomentations. Free 
venesection has been recommended as giving prompt relief in 
some cases. 

It is most important to secure free acrtion cff the bowels. It is 
well to begin with an enema, and to follow this with daily doses 
of magnesium sulphate to which potassium iodide (gr. v) may 
be added. 
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7. Biliary Colic 

The pain of biliary colic may be due to the mechanical effects 
produced by the presence of a gall-stone in the cystic duct or 
in the •common bile-duct, or to cholecystitis. The onset is often 
sudden. Agonizing pain is felt in the right hypochondrium 
and the epigastrium, and in the back to the right of the region 
between the eighth and eleventh dorsal vertebrae. It radiates in 
all directions, and may be felt in the left hypochondrium, the 
umbilical region, and in the right shoulder. It is paroxysmal in 
type, of extreme severity, and may disappear suddenly from the 
stone escaping into the duodenum. The onset is often accom- 
panied by a rigor. 

Fever is common, and is probably due to the accompanying 
cholecystitis. Vomiting is usual. If the stone is in the common 
duct jaundice speedily appears ; but it is probable that this may 
also develop when the stone is in the cystic duct, from spread of 
inflammation from the gall-bladder to the ducts. 

The liver is often enlarged, though this may be masked by 
extreme tenderness and muscular rigidity in the right hypo- 
chondrium. Similarly it may be very difficult to determine 
whether enlargement of the* gall-bladder is present, such as 
occurs from cholecystitis and from distension when the stone is 
impacted in the cystic duct. In cases of chronic jaundice from 
impaction of a stone in the common duct, the gall-bladder is 
nearly always contracted. 

The duration of an attack of biliary colic is very variabla 
If the stone is of small size it may be very transient and un- 
accompanied by jaundice. In other cases the attack lasts for 
days, with recurring paroxysms of pain and rapid development 
of jaundice. The passage of the stone into the duodenum causes 
immediate relief of the symptoms. Should the stone become 
impacted chronic jaundice results. 

* Diagnosis . A history of previous attacks is helpful, especially 
if jaundice has accompanied them. The combination of sudden 
severe pain in the right hypochondrium with rapid development 
of jaundice is highly characteristic of a gall-stone in the common 
duct ; but jaundice is«often absent and the pain not necessarily 
intense. Jaundice is also absent when the stone is engaged in 
the cystic duct, but diagnosis is helped by the fact that the 
gall-bladder is then usually enlarged and may be felt as a tense 
elastic swelling below the right hypochondrium. 
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Several other conditions are capable of giving rise to pain in 
the upper right quadrant of the abdomen : — 

(а) Renal colic . The pain of renal colic tends to radiate down- 
wards towards the ureter and groin ; there is pain and frequency 
of micturition, and the urine usually contains blood and albumen 
or pus. Physical examination may be somewhat deceptive : an 
enlarged gall-bladder, for example, may rest on the right kidney 
so as exactly to simulate an enlarged and tender kidney on 
bimanual examination. 

(б) Gastric and duodenal ulcer. Pyloric and duodenal ulcers 
may give rise to paroxysmal attacks of colicky pain almost iden- 
tical in character with biliary colic. A history of pain after food 
is very helpful ; in duodenal ulcer it occurs some two hours or 
so after food. But pain after food is fairly common with gall- 
stones, as the stomach when contracting pulls on the adhesions 
so common in cholecystitis, and thereby gives rise to pain. 
e Hunger pain 5 is fairly characteristic of duodenal ulcer ; it is 
due to the acid stomach contents passing over the surface of the 
ulcer, and is relieved by the next meal, which causes a closure 
of the pylorus. Hsematemesis and melsena exclude gall-stones. 

(c) Appendicitis. In some cases of appendicitis the pain and 
tenderness are much higher than usual, owing to the appendix 
pointing in an upward direction. In some cases of biliary colic 
with cholecystitis the distended gall-bladder reaches down as 
low as the iliac fossa, and there is pain, together with muscular 
rigidity, in the region commonly affected in appendicitis. In 
typical biliary colic the pain is high up in the right hypochondrium, 
is of very severe character, and the patient seeks relief by move- 
ment. The pain of acute appendicitis, however, is occasionally 
of very similar character. The development of a mass, the upper 
limit of which may be defined by the hand, excludes a distended 
gall-bladder; whereas in cholecystitis the mass comes from 
above, and its lower limit can usually be defined. 

(d) Lead colic. See p. 280. 

(e) Movable kidney. Attacks of severe abdominal pain, accom- 
panied by shivering and vomiting, may occur. The diagnosis 
depends on the presence of a movable kidney, which becomes 
very tender at the time of these 4 crises ’ ; of pain radiating 
towards the ureter ; and sometimes of btood irf the urine. 

Treatment of biliary colic. The pain is so severe that a hypo- 
dermic injection of morphia is nearly always necessary, and if of 
extreme severity chloroform may be given to relieve the pain 
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until the morphia has taken effect. Opium should not be given 
by the mouth, firstly, because it takes more time to act, and 
secondly because, owing to the vomiting, it may be ejected. If 
the pain persists, a second injection of morphia should be given. 

Hot fomentations should be applied over the liver. A linseed 
and mustard poultice is a very good application. 

If the attack persists, if the jaundice does not abate, if the 
gall-bladder becomes greatly distended, and especially if signs of 
suppurative cholecystitis occur, surgical intervention becomes 
necessary (see p. 266). 

If the attack subsides in the course of a day or so the general 
mode of life must be investigated and regulated. If several 
attacks have occurred the question of operation must be con- 
sidered. 



CHAPTER XV 

ABDOMINAL AND PELVIC INJURIES 


The importance of early diagnosis and prompt treatment in 
cases of abdominal injury cannot be overestimated. Haemorrhage 
and peritonitis are the two great dangers to be anticipated, and 
in many cases death from one or both of these causes can only 
be averted by timely operation. 

It is customary to divide abdominal injuries into Wounds 
and Contusions. The former include stabs, bullet wounds, and 
injuries sustained from such accidents as falls upon palings ; of 
these injuries three chief varieties can be distinguished, namely, 
non-penetrating wounds of the abdominal wall, large wounds 
or lacerations with protrusion of viscera, and small penetrating 
wounds without superficial evidence of internal injury. The last 
class differs from abdominal contusions only in two particulars, 
(1) that there is more indication of the site of the probable visceral 
injury, and (2) that there is the added danger of peritonitis from 
infection carried in from the exterior ; this class will therefore be 
considered together with contusions. 

1. Non-penetrating Wounds of the Abdominal Wall 

When the surgeon is confronted with an abdominal wound, 
the question which demands immediate answer is whether or 
not the peritoneum has been opened. The history may throw 
light upon the question, as, for example, if a pointed weapon 
has been observed to enter to any depth. The general condition 
of the patient immediately after the accident is of little value, 
because the recipient of a stab wound which has only damaged the 
abdominal wall may exhibit marked signs of shock, whilst a cs&e 
of penetrating wound with visceral damage may show little or 
none. The persistence or increase of symptoms of shock whils t 
under observation is of far greater value than their presence or 
absence immediately after the accident. * * 

When there is no other guide, an examination of the wound 
is the only means of solving the problem. But the one examina- 
tion which is most easy, and which might at once prove the fact 
of penetration, is the very one to be strictly avoided, namely. 
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probing. The objections to this method of examination are 
(1) that a negative result would be of little value, and (2) that 
a positive result would greatly increase the chances of peritonitis 
without affording any information regarding injury to viscera. 
When the nature of the weapon and the appearance of the 
wound*render it probable that penetration has occurred, prepara- 
tions should be made as for an abdominal exploration, and the 
wound should be thoroughly cleansed, enlarged, and examined 
layer by layer until the peritoneum is reached. The presence or 
absence of penetration can then be readily ascertained by actual 
inspection. If it has occurred it is essential to ascertain whether 
any of the viscera have been damaged, and the operation is there- 
fore proceeded with as described below for abdominal injury of 
undetermined nature. 

2. Penetrating Wounds with Protrusion of Abdominal Contents 

The diagnosis of these cases is obvious, though it should be 
borne in mind that the protruded structures may not be the only 
ones to have suffered damage. The whole question is one of 
treatment. The first thing to do is to cleanse the surrounding 
skin with the greatest thoroughness, and also to wash over the 
protruded viscera with an abundance of hot saline solution. 
Any herniated omentum may be tied off and cut away. The 
rest is to be replaced, enlarging the abdominal wound if necessary 
quite freely, not only to facilitate the replacement, but also 
to allow of thorough examination of the rest of the abdominal 
contents. The peritoneal cavity should be washed out with saline 
solution, after which the wound should be carefully sutured, layer 
by layer. There is no need to drain. The following is a good 
illustration of this class of case : — 

A girl, 5 years of age, fell from a first-floor window upon 
the area railings. When admitted to hospital, several coils of 
small intestine and some omentum were protruding through 
a lacerated wound in the left side of the abdomen. The case 
was treated exactly as described above : she exhibited no 
symptoms whatever after operation, and the wound healed by 
first intention. • 

• . 

3. Contusions and Penetrating Wounds without Protrusion 

Under this heading are included all classes of abdominal 
injury without external wound, and also, for the convenience 
of avoiding repetition in diagnosis and treatment, those cases of 
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penetrating wounds alluded to above. A large number of abdo- 
minal injuries are the result of 6 buffer accidents or crushes, 
as when the body is caught between two buffers, or run over 
by a heavy vehicle. 

Many other kinds of injury can produce serious intra-abdominal 
lesions. Thus, a heavy man falling from a height upon the 
feet may sustain a tearing of the mesentery, from the abrupt and 
violent strain of a loaded intestine dragging upon it ; the kidney 
may be lacerated by striking the loin across a bar in falling ; a 
distended bladder may be ruptured by merely stumbling against 
the comer of a table; the upper abdominal viscera may be pene- 
trated by fractured ribs. 

The extent of the damage is not to be estimated by the pre- 
sumed severity of the injury. A heavy cart may pass over a 
child’s abdomen without any ill effects, whilst in another case 
a blow with the fist may cause a most serious intra-abdominal 
injury. 

In making a diagnosis, therefore, neither the kind of violence . 
nor its estimated degree is to be allowed undue weight. Nor is 
the presence or absence of superficial injury, such as bruising 
and abrasions, of any moment. As a general rule, it may be said 
that the more evident the superficial signs of injury the less likely 
is there to be a severe intra-abdominal lesion, because the 
abdominal wall, when exercising its natural protective function, 
will interpose itself with rigid muscles between the injuring force 
and the abdominal contents, and so will itself suffer more severely 
than when the blow falls unexpectedly. 

Another point to be borne in mind is that serious results may 
accrue from a slight injury, if there be at the time any patho- 
logical condition within the abdomen. Thus a fall from a bicycle 
in one instance* determined the perforation of a gastric ulcer 
An enlarged spleen will be ruptured by a slighter injury than 
a normal one. 

The exact diagnosis of the lesion or lesions resulting from 
an abdominal injury may be quite simple, but is often extremely 
difficult ; indeed, in many cases it is impossible to be at all 
certain as to the nature of the injury before the abdomen is 
opened. The important point to decide is whether operation 
must be undertaken or not, and this, in the majority of cases, 
presents little difficulty. If there is any doubt whatever as to the 
advisability of operation, preference should always be given to 
the active rather than the procrastinating policy, because an 
exploratory operation carries with it the minimum amount of 
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risk, whilst a delay of even an hour or two may determine a fatal 
issue. 

The effects of an abdominal injury may be considered under 
two chief headings : — 

(i) Intraperitoneal hemorrhage. 

(ii) IJamage to a hollow organ. 

(i) Haemorrhage. The general symptoms common to all forms 
of severe hemorrhage arc described in Chapter III. In the case 
of hemorrhage due to abdominal injury the symptoms of shock 
are superadded. The severity of the symptoms depends upon 
the amount of blood effused and the rapidity with which the 
effusion takes place. It may be so rapid as to cause death without 
the possibility of surgical interference, or it may be so slight that 
the blood may be absorbed from the peritoneal cavity without 
any ill effect resulting. All degrees of severity occur between 
these two extremes. In some instances the blood escapes so slowly 
that a localized hoematocele results, which may give rise later to an 
intra-abdominal abscess : in other cases the hemorrhage is neither 
large enough of itself to cause death, nor small enough to become 
absorbed, nor slow enough to become encysted : such cases are 
apt in the course of two or three days to develop a diffuse peri- 
tonitis, from which the patient w ill die unless operation is promptly 
undertaken. The risks of diffuse peritonitis and of intra- 
abdominal abscess render it imperative to operate without delay 
upon every case of intraperitoneal haemorrhage which is of 
sufficient severity to be capable of diagnosis. 

(ii) Damage to a hollow organ. If it is advisable to operate upon 
every diagnosable case of haemorrhage, still more necessary is it to 
operate upon every case in which damage to a hollow organ is 
diagnosed or even suspected. It is true that some slight cases 
of bruising of bowel or even of actual perforation may recover 
spontaneously. Adhesions, especially of the omentum, may act 
as well as the stitches of the surgeon, but such events are to be 
regarded as curiosities and are not to be reckoned upon. Micro- 
organisms, particularly the colon bacillus, can pass through the 
wall of a bruised but unperforated intestine, and the result of an 
untreated intestinal injury is usually a fatal peritonitis. 

METHOD OF EXAMINATION 

The patient must be laid upon the back in bed, in a good light, 
with the abdomen fully exposed. 

1. Inspection will then determine the presence or absence of 
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superficial injuries, and the degree of mobility on respiration. 
Sometimes one region of the abdominal wall will be observed to 
move better than another, a point which may be of great assis- 
tance in the localization of the lesion. 

2. Palpation will reveal the presence or absence of rigidity 
of the abdominal wall as a whole, or a greater degree of rigidity in 
one place than another. This may be of considerable assistance 
in localizing the site of the internal injury. Both lack of mobility 
and rigidity, however, may be occasioned by fractures of the ribs 
or pelvis alone, without internal injury ; and careful examination 
of those structures should therefore always be made. 

3. Percussion is of great value, provided that its fallacies are 
constantly borne in mind. 

Shifting dullness in the flanks may indicate the presence of 
a large effusion of blood, gastro-intestinal contents, or urine ; 
but a bunch of collapsed intestinal coils, such as frequently 
results from an abdominal contusion, may equally well produce 
the physical sign of shifting dullness. On the other hand, the 
presence of a considerable amount of fluid in the abdomen is by 
no means incompatible with the absence of dullness in the flanks. 

The presence or absence of liver dullness may be an equally 
fallacious sign ; it requires a considerable amount of free gas in 
the peritoneal cavity to give definite signs of its presence by 
obliterating the normal liver dullness, especially if the perforated 
organ is situated low down in the abdomen and under shelter of 
the great omentum. On the other hand, a distended colon pushed 
upwards may give rise to a tympanitic percussion note over the 
right costal margin anteriorly. 

4. The general condition of the patient must be carefully 
estimated. The degree of shock is by no means always 
proportionate to the severity of the injury ; it is sometimes pro- 
found in a case where the opening of the abdomen would reveal 
nothing abnormal, whilst it sometimes happens that so serious 
an injury as laceration of the bowel is accompanied by very 
little evidence of shock. The persistence , and especially any 
increase , of the symptoms of shock are more important than its 
apparent degree immediately after the accident. 

5. Vomiting , again, may be present in slight and absent in 

severe injuries, or vice versa. , t 

It may be said that no one of the above-mentioned symptoms 
and signs taken alone is of much value in making a diagnosis ; 
they must all be placed together, and the clinical picture pre- 
sented must be looked at as a whole. 
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6. The most important and reliable sign, and one which may, 
on account of its significance, be regarded as standing alone, is 
the pulse-rate. It is not infallible, but it is by far the most 
reliable guide. It should therefore be taken and recorded at 
regular, short intervals. At first rapid, it frequently slows down 
somewhat when the initial shock is passing ofi ; any subsequent 
acceleration should be regarded as exceedingly serious, and is 
sometimes sufficient of itself to warrant an exploratory operation. 
A steadily increasing pulse-rate indicates either progressive 
haemorrhage or spreading peritonitis from the rupture of a hollow 
organ. 

The following is a good illustrative case : a boy, 18 years 
of age, had been shot in the abdomen, close to the umbilicus, 
with a revolver bullet. He was brought to hospital at once, and 
presented absolutely no symptom or physical sign of intra- 
abdominal injury, except that the pulse-rate steadily increased 
from 90 to 120. The abdomen was opened twenty hours after 
the injury, operation being determined upon by this one symp- 
tom, and there were found two perforations and three bruises in 
the ileum. These were sutured and he made an uninterrupted 
recovery. 

7. The examination of the urine should never be neglected. 
The presence of blood will point to an injury of the bladder or 
kidney, but its absence does not exclude the possibility of such 
an injury, as the kidney may be extensively damaged and the 
blood prevented from reaching the bladder either by rupture or 
blocking of the ureter by clot. Haematuria, however, does not 
of itself provide sufficient ground for operating, as many cases 
of contusion or of slight retroperitoneal laceration of the kidney 
get well without operation. 

INDICATIONS FOB IMMEDIATE OPERATION 

1. If symptoms of shock persist, the abdomen remains rigid, 
the pulse increases in rapidity, the lips become blanched, and 
duljness is noted in the flanks, the case is probably one of intra- 
peritoneal haemorrhage, and operation must be undertaken as 
soon as possible. 

2. If the abdomen becomes more rigid, vomiting persists, loss 
of liver dullness is noted, *and, above all, if the pulse-rate progres- 
sively increases, the case is probably one of ruptured stomach or 
intestine, and operation must be performed immediately. 

3. If the pain and rigidity are more marked in the lower part of 
the abdomen, if frequent futile attempts at micturition are made, 

S. & XT 
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and the catheter withdraws only a small amount of bloody urine, 
and, especially if a fracture of the pelvis is present, operation 
for probable rupture of the bladder should be undertaken at 
once. A word of warning is not out of place here. The fact that 
a large quantity of urine can be readily withdrawn by catheter 
is not conclusive proof of the integrity of the bladder, ^because 
the instrument may pass through a rent in the vesical wall, and 
withdraw urine, which may or may not be mixed with blood, 
from the peritoneal cavity. 

Having decided to operate, the question may arise whether 
or not to wait until shock has passed off. It may be said at 
once that unless the patient is in extremis , in which case opera- 
tion is unlikely to offer any prospect of recovery, the presence 
of shock should in no way delay the operation. It is quite 
a common experience to find that the administration of an 
anaesthetic causes the general condition to improve consider- 
ably. If the symptoms are very severe it is wise to perform 
intravenous saline infusion as soon as the anaesthetic has been 
commenced. 


OPERATION EOR ABDOMINAL INJURY 

Even if a definite diagnosis has not been arrived at, there will 
probably be some indication as to the region in which the lesion 
lies, as has been pointed out previously, in which case the incision 
should be made through the rectus sheath, splitting the muscle 
in the direction of its fibres as near to the site of the sup- 
posed injury as is practicable. If there is no such guide, 
the incision should be made to one side or the other of the 
umbilicus ; it can readily be extended upwards or downwards 
when the lesion is discovered. Much, as a rule, depends upon 
completing the operation as rapidly as possible, for which purpose 
it must be remembered that a small and timid opening increases 
the difficulty of exploration, hampers manipulation, and wastes 
valuable time. 

(i) Traumatic Hemorrhage 

On opening the abdomen it will at once be evident whether 
there is diffuse intraperitoneal haemorrhage or not. Should free 
blood be found, a systematic search must £e made for the bleeding- 
point. This may be apparent at once, but there are many cases 
in which the task is one of great difficulty. Haemorrhage from 
a piece of tom mesentery or omentum may have ceased and 
the actual bleeding -point may be undisco verable. The fact that 
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there may be more than one source of haemorrhage, and more 
than a single viscus injured, should never be overlooked. In the 
hurry of a critical operation of emergency it is easy to forget that 
the particular lesion first found may not be the only one present. 
The following are the situations from which traumatic haemor- 
rhage commonly occurs : — 

(а) Rupture of the liver . Almost any degree of laceration may be 
met with, from single small rents up to the most extensive tearing 
and the separation of fragments which may be found free in the 
peritoneal cavity. The more serious cases are almost always 
accompanied by other injuries and are commonly fatal. But 
quite large lacerations may be recovered from if treated promptly, 
and if unaccompanied by serious damage elsewhere. It is 
rarely any use attempting to suture rents in the liver, as the 
stitches readily tear out of the soft liver tissue. Any specially 
prominent bleeding-point can be secured by passing a thick cat- 
gut suture with a blunt needle (a small probe makes an excellent 
instrument for this purpose) so as to include the vessel in a mass 
of liver substance, and tying it firmly but not too tightly. The 
rents are best packed tightly with broad strips of sterile gauze, 
the free ends of which are to be left protruding from the abdo- 
minal wound, and gradually removed after a few days. 

(б) Rupture of the spleen . Similar remarks apply to this viscus 
as to the liver. The splenic tissue is so friable that sutures 
will rarely hold, so that the choice lies between plugging the 
rents and splenectomy. Different opinions are held upon the 
question of removal of a lacerated spleen, and the operation is 
so easy that the temptation to excise the injured organ is con- 
siderable. Obviously there are some cases of total disorganiza- 
tion, in which removal is the only possible plan, but there are 
other cases in which, even when extensively torn, the spleen 
may be saved by carefully plugging the rents with gauze, and 
leaving the free ends of the plugs out of the abdominal wound, 
to be gradually removed after a few days. That a patient can 
survive without a spleen has been amply proved, but how far 
recovery may become complete, and how far survival depends 
upon the accidental presence of accessory spleniculi, is not so 
clear. There is no justification for removing a spleen which could 
possibly be saved by sorfie such means as that suggested. 

(c) Rupture of the kidney. This may be intraperitoneal or 
retroperitoneal. In the former case, and with extensive lacera- 
tion, the same problem as in the case of the spleen will present 
itself, namely, whether or not to remove the damaged organ. 
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Unlike the spleen, the kidney is of firm consistence, and, having 
a tough fibrous investment, can be sutured, and wounds of the 
kidney heal well. The kidney should never be removed merely 
as an easy method of arresting the haemorrhage, and, if the main 
vessels are not torn, an attempt, by suturing and plugging, should 
be made to save the organ. In this case the free ends of the plugs 
are to be brought out through a separate incision in the loin, 
where they serve also the purpose of allowing for the escape of 
urine. 

If the rupture is retroperitoneal, there will be a lumbar swelling 
instead of the signs of free fluid in the peritoneal cavity. This, 
when not very large or increasing, and when the general symptoms 
of haemorrhage are not severe, may be left alone, as the blood 
may perhaps be absorbed. It is very likely, however, to give rise 
to a peri-renal abscess, so that severe cases are best treated by 
lumbar incision, turning out the clot and blood and, after plugging 
the lacerated kidney, draining the wound. For this purpose the 
patient must be placed upon the opposite side, with a sand-bag 
beneath the loin. The incision extends from the angle formed 
by the edge of the erector spinae and the last rib, downwards and 
forwards for about five inches. The abdominal wall is cut through 
in the line of this incision until the peri-renal haematoma is reached. 

(d) Traumatic hcemorrhage from other sources . If no laceration 
has been found in the situations indicated, a careful search must 
be made over the omentum and mesentery. Sometimes a bruised 
area, or adherent clot, will serve as a guide to the tom vessel. 
When the bleeding, from whatever source, has been arrested, 
the peritoneal cavity should be washed free of blood and clot by 
a copious stream of normal saline solution at a temperature of 
105° F, This may be done by means of a sterilized tube connected 
with an irrigator, but if the apparatus is not at hand the fluid 
may be poured directly into the abdomen from a large jug. As 
much fluid as possible may with advantage be left behind, as its 
absorption will tend to replace the blood lost. The abdomen 
should be closed without drainage, except in so far as it is neces- 
sary to leave the ends of the gauze plugs projecting, in the 
circumstances indicated above. 

r r 

(ii) Injury to the t Hollow Viscera 

Rupture of one of the hollow viscera may be present in addition 
to diffuse intraperitoneal haemorrhage. This may have been 
suspected from the symptoms before operation, or may be 
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indicated when the abdomen is opened by the presence of gastric 
or intestinal contents, free gas, urine, or bile. In such circum- 
stances the viscera must be examined systematically, beginning 
with the stomach (of which the posterior wall as well as the 
anterior is to be investigated) and following the intestines down 
coil by coil. Examination of the gall-bladder should not be 
neglected. A rupture of the urinary bladder will be indicated by 
the presence of clear fluid in the peritoneal cavity. 

(a) Rupture of the stomach . Apart from bullet wounds, rupture 
of the normal stomach is an accident of great rarity. On the 
other hand, in a large number of the cases of 4 perforated gastric 
ulcer 5 the final phase is traumatic and not ulcerative, and is due 
to the tearing away of a chronic ulcer from the liver or other 
organ to which it had been adherent, or else to the tearing of 
the thinned floor of an ulcer. In the subject of a chronic gastric 
ulcer, any sudden exertion, especially when following a heavy 
meal, may bring about the rupture ; in one case the immediate 
cause was a fall from a bicycle in a patient in whom the previous 
existence of a gastric ulcer had been unsuspected. The treat- 
ment of this class of rupture of the stomach is discussed in 
Chapter XIII. 

Should a perforation of the stomach from a bullet wound or 
other injury be found, the treatment will be the same as that 
of pathological perforation, namely, closure of the opening by 
a double row of sutures, and lavage of the peritoneal cavity 
(see p. 252). 

(b) Rupture of the gall-bladder and bile-ducts . Bullet wounds 
and stabs of these parts have been recorded, and, if met with, 
should be treated by suture if possible, and if this is not practic- 
able, by packing and drainage, together with cleansing of the 
peritoneal cavity. Rupture without external wound is extremely 
rare, nevertheless 24 cases have been collected by Desrosiers, 9 of 
which involved the gall-bladder, 2 the bile-ducts, and in 13 the 
exact site of injury to the biliary passages is not recorded. The 
treatment would be the same as for the penetrating injuries. 

(c) Rupture of the intestines . The intestines may be ruptured 

by either penetrating or non-penetrating injuries. The treat- 
ment will be the same in either case. • 

The damage may onty amount to bruising or partial laceration 
without opening into the lumen, or it may involve actual rupture 
with extravasation of contents. A series of 132 of the latter 
class have been recently collected by Berry and Giuseppi with the 
following interesting results. In 16*6 per cent more than one 
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rupture was present ; the small intestine alone was ruptured in 
87 per cent ; the colon alone in only 7-5 per cent ; and the large 
and small gut together in 3 per cent* In this series there were 
but 17 recoveries (mortality of 90 per cent). 

The prognosis chiefly depends upon the time that has elapsed 
beween injury and operation. Every hour that is wasted makes 
the chance of recovery less. 



Pro. 65. Suture of wounded intestine. First stage. 
(The prolapsed mucous membrane is not shown.) 



Fig. 66. Suture of wounded intestine. Second stage. 

Treatment. If the tear has not opened into the intestinal 
lumen all that is necessary is to sequestrate the site of injury by 
a row of peritoneal sutures and to close the abdomen. When 
the rupture has opened the lumen of the bowel the rent must 
be closed with a double row of sutures, the first including all 
the coats a$d the second the peritoneum only. The lin e of 
suturing should, by choice, lie in the transverse axis of the 
bowel so as not to constrict the lumen (Figs. 65 and 66). 
When the gut has been tom completely across, the edges of the 
tear should be trimmed or excised and a circular anastomosis 
performed (Figs. 67-70). 




End-to-end Anastomosis. 
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A careful search should be made for other lacerations before the 
abdomen is closed, because multiplicity is not very uncommon 
(16*6 per cent). 

After dealing with the damaged intestine, the abdomen should 
be thoroughly flushed out with saline solution and closed. Drain- 
age is not necessary in all cases, particularly in those operated 
upon early, and these are the only ones which have any 
reasonable chance of recovery. If there has been much faecal 
extravasation it is wiser to leave a drainage tube through the 
abdominal wall into the pelvis. 

(d) Rupture of the urinary bladder . A great deal has been 
written about the differences between intraperitoneal and extra- 
peritoneal rupture of the bladder, but in healthy persons the 
distinction is of little practical value, especially as the rent is 
not infrequently found to implicate both peritoneal and non- 
peritoneal aspects. Provided that the urine is healthy and 
operation is promptly carried out, the risk of peritonitis is slight. 
But in those rare cases in which the wall of a diseased bladder 
gives way from slight violence, the outlook is extremely grave. 
It is in such cases as these, the urine being highly septic, that 
the prognosis with an intraperitoneal is worse than with an 
extra-peritoneal rupture. 

The symptoms of rupture of the bladder are, as a rule, suffi- 
ciently clear for a definite diagnosis to bo arrived at ; shock is 
usually severe, and a fracture of the pelvis will increase the 
likelihood of there being a rupture of the bladder or a laceration 
of the urethra behind the anterior layer of the triangular ligament. 
There may be shifting dullness in the flanks. The patient desires 
to pass water frequently, but is unable to do so ; he may from 
time to time void a little bloody urine. On passing a catheter 
nothing may be withdrawn except perhaps a small quantity of 
blood-stained urine. On the other hand, the result may appear 
to be normal, for the catheter may pass through the rent and 
tap the urine that had escaped into the peritoneal cavity. The 
injection of fluid into the bladder as a means of diagnosis, is 
both useless and mischievous. If there is any doubt at all 
whether the bladder is ruptured or not, exploration should at 
once be proceeded with. 

Operation . A median incision, immediately above the pubic 
symphysis, passes between the two rectus muscles and exposes the 
subperitoneal tissue. The reflection of the peritoneum from the 
bladder on to the abdominal wall is then identified and retracted 
upwards. The bladder is opened and explored with the finger. If 
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the rent is found to involve only the peritoneal aspect of the 
bladder, the incision is continued upwards in order to open the 
peritoneal cavity. The rent is then closed with two rows of 
continuous suture. The first, of catgut, includes all the coats ; 
the second, of fine silk, involves peritoneum only. The peritoneal 
cavity* is next flushed out with sterile saline solution and closed. 

A drainage tube is left in the bladder for a few days. 

Should the rent be found to be entirely extra-peritoneal it 
should be sutured with catgut and the bladder drained as described 
above. In this case the peritoneum will not be opened. Some- 
times the tear involves both peritoneal and non-peritoneal aspects. 
In this case the operation must be as for intraperitoneal rupture. 

After-treatment of cases operated upon for abdominal injury 

The methods of treating shock are discussed in Chapter I. 

Morphia is best withheld altogether, on account of its liability 
to cause constipation, and to inhibit peritoneal phagocytosis, 
upon which depends the patient’s chance of resisting a fatal 
peritonitis. If restlessness is a marked feature, which as a rule 
is not the case, other sedatives should be tried before resorting 
to morphia. 

The posture is important. In cases of haemorrhage the head of 
the bed should be lowered and the patient kept quite flat without 
a pillow. But in peritonitis the position should be exactly 
reversed, the patient being propped up almost into a sitting 
position. 

Abdominal distension is common after abdominal injury, and 
should be relieved by enemata containing turpentine (an ounce 
to half a pint of soap and water). In bad cases oil of rue given in 
an enema is a most valuable drug (see p. 103). 

Vomiting should be treated by gastric lavage if small doses of 
cocaine or of tincture of iodine fail to relieve it. 

In many cases an aperient should be given early, and the best 
is undoubtedly castor oil. If this is not tolerated on account 
oi vomiting, calomel should be used instead. But when the 
intestine has been lacerated it is best to depend solely upon 
enemata. With regard to food, nothing but water will be 
required for the first twenty-four hours, after which diluted milk 
may be begun, in* small quantities given frequently. If all goes 
well, the milk may soon be given undiluted and in larger quantities, 
and food gradually increased. If the temperature rises, a close 
watch should be kept for the possible formation of localized 
intraperitoneal abscess. 
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PELVIC AND PERINEAL INJURIES 
Rupture of the Urethra 

This injury may occur alone, as from falls and kicks upon the 
perineum, or in association with fracture of the pelvis. Any degree 
of laceration may he present, from a slight tear to complete 
disruption with wide separation of the ends. Great difficulty 
may be experienced, in what appear to be the slighter cases, in 
determining whether operation should at once be proceeded with 
or not, but it may be laid down that, as a general rule, there is 
a great deal more risk in temporizing than in operating. 

The symptoms of ruptured urethra are intense pain, accom- 
panied by frequent fruitless efforts to micturate. There may be 
merely the escape of a few drops of blood from the meatus, but 
occasionally the haemorrhage is very brisk, the blood actually 
spurting from the meatus in jets as if from an artery. Frequently 
there are some local signs, such as tenderness, ecchymosis, or 
definite urinary extravasation in the perineum. On introducing a 
catheter it may be found that the instrument is arrested and can- 
not with gentle manipulation be made to pass the site of injury. 
In this case operation must be proceeded with at once. 

If, however, the catheter does pass easily into the bladder, and 
there is no extravasation, it may be left there in the hope that 
the urethra will heal over it without further trouble. But if this 
expectant plan is adopted a very close watch must be kept for 
signs of extravasation. The objection to this method is that 
the laceration may be severe, though incomplete, and that the 
catheter may have slipped in by good luck. In such a case 
the amount of cicatricial tissue will be considerable and the 
resulting stricture may prove intractable. 

Operation . The patient is placed in the ‘ lithotomy position ’, 
with the pubes, scrotum, and perineum shaved and cleansed. The 
site of the laceration having been determined by a sound in the 
urethra, an incision is made over it in the mid-line, and is deeponed 
until the urethra is reached. The presence of blood-clot infiltrat- 
ing the tissues will probably cause some difficulty at first, t>ut 
as it is removed it may be found to be of actual assistance by 
having, as it were, dissected out the urethra in the region of the 
laceration (Fig. 71). The urethra must now be sutured, and the 
best material for the purpose is catgut. The urethral roof is rarely 
tom, but if this should be the case, the first stitches must be passed 
from inside the urethra, and made to close the rent in its roof. 

Sometimes, when the urethra has been torn completely across, 
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the vesical end cannot be found even after the most careful 
and diligent search. In such a case there should be no hesitation 
in opening the bladder above the symphysis and passing a catheter 
down the urethra from inside the bladder. The wound in the 
bladder may afterwards be sutured completely, the superficial 
incision being drained for a few days in case of leakage. 

A large gum-elastic catheter should next be passed from the 
meatus into the bladder, and the suturing of the urethra com- 
pleted over it, first on the lateral, and finally on the inferior 
aspect. No sutures are to be placed in the perineal wound, 



Fig. 71. Suture of lacerated urethra. 


which should be packed with gauze. If extravasation has already 
occurred, free incisions into the infiltrated tissues will be required 
in addition. 

After-treatment The catheter should remain in situ for ten 
days unless any untoward symptoms demand its earlier removal. 
It is well to let the patient sit in a bath for half an hour daily 
until the wound is healed. Subsequently a large-sized sound 
should be passed at regular intervals in order to prevent the 
formation of a stricture. m 

Injuries and ActTte Affections of the Rectum 

(a) Wounds . The rectum may be wounded either by fragments 
of bone in fracture of the pelvis, by the introduction of an enema 
tube, by falls upon sharp objects, such as railings, or during 
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(6) INJURY TO A HERNIA 

A patient with a hernia occasionally receives a blow upon it, 
or it is bruised by a fall upon the truss pad. The accident is 
most likely to happen to an irreducible hernia, or one which is 
inefficiently controlled by a truss. It is likely to be followed by 
inflammation, which, if the bowel has been sufficiently bruised to 
permit of the egress of micro-organisms, may even result in a 
localized suppurative peritonitis in the sac. 

The treatment consists of rest in bed, with the local application 
of an ice-bag or hot fomentations, the case being most carefully 
watched in order that, should necessity arise, operative inter- 
ference may be carried out at the proper moment. Should 
suppuration in the sac take place it must be treated exactly on 
the lines of a localized intraperitoneal abscess. 

An inflamed hernia is not a condition of very frequent occur- 
rence. It may be extremely difficult to diagnose from a strangu- 
lated hernia, and when in doubt it is wiser to treat the case as 
one of strangulation rather than allow the patient to incur the 
risks which attend delay. 

(C) STRANGULATED HERNIA 

The strangulation of a hernia usually occurs during some act 
of straining, and the symptoms may come on either abruptly 
with sudden local pain and faintness, or more gradually. 
There is generally a history of pre-existent hernia, but sometimes 
either the patient has been unaware of having had a hernia, or 
the act of straining may have extruded a loop of gut through the 
narrow neck of a congenital sac which had never before been 
occupied by a hernia. This latter class of hernia is the one most 
likely to be attended with gangrene, because of the tightness of 
the constriction. 

Diagnosis . The chief symptoms are those of intestinal obstruc- 
tion. There are, in addition, the local signs of irreducibility, pain, 
tenderness, and absence of impulse on coughing. In the case 
of an old hernia the swelling will be found to be larger and more 
tense than usual. 

With regard to impulse on coughing aVord of warning may be 
given. Too much importance is apt to be attached to this most 
fallacious sign. On the one hand it requires great delicacy of touch 
to be able to distinguish between the impulse in a hernia and the 
sensation communicated to it as a whole by the sudden upheaval 
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of the abdominal wall, especially in a fat subject ; on the other 
hand a genuine impulse may be present in a hernia strangulated 
at some point other than the internal abdominal ring. The follow- 
ing is an instance in point : a patient with a tender, somewhat 
tense scrotal hernia was admitted to hospital with symptoms of 
intestinal obstruction of a mild order, but as there was a good 
impulse in the hernia, operation was delayed for some hours. 
The symptoms, persisting, however, the sac was explored, when 
a coil of small intestine was found ensnared and obstructed 
beneath a band which traversed the sac. The delay proved fatal. 

The actual obstructive symptoms may be anomalous. Thus, 
it is not uncommon for a motion to be passed subsequently to the 
onset of the symptoms, owing to the evacuation of the bowel 
contents below the point of obstruction. Moreover, flatus, or 
even faeces, may be passed if the strangulation concerns omen- 
tum only ; or if only a portion of the intestinal wall is nipped 
(Richter’s hernia) ; or, again, if the appendix or a Meckel’s diverti- 
culum alone should be strangulated. In a neglected case, or one 
that has been subjected to violent taxis, the onset of gangrene can 
sometimes be detected before operation by the cessation of pain 
and the disappearance of tenseness, the swelling becoming doughy 
and perhaps giving the sensation of gas-crepitation. There may 
also bo a dusky redness and oedema of the skin. 


Conditions simulating Strangulated Hernia 

(а) Intestinal obstruction from some other cause in a 'patient 
with an irreducible hernia . The following case illustrates this : 
a woman aged 42 was admitted to hospital with a history of 
acute intestinal obstruction of six hours’ duration. In the left 
femoral rogion there was a tense swelling, devoid of impulse. 
The case was considered to be one of strangulated femoral hernia, 
but operation revealed only a hydrocele of a femoral hernial sac. 
When the abdomen was opened a volvulus of the small intestine 
waa discovered. 

On the other hand care must be taken lest the mistake be 
made of overlooking a strangulated hernia in a patient whose 
symptoms point only to intestinal obstruction, A small femoral 
hernia in a fat patient may easily escape notice unless a very 
careful examination is made, and the abdomen may be opened 
unnecessarily. 

(б) Irreducible hernia , inflamed or incarcerated , but not strangu- 
lated. These conditions most often occur with umbilical or 
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large inguinal herniae containing colon. The swelling is larger 
than usual, tender, and perhaps tense, and retains its impulse on 
coug hing . But the constitutional symptoms are not serious ; there 
is constipation which can be relieved by enema ; nausea, but not 
vomiting ; and no symptoms of collapse manifest themselves. 
It may be extremely difficult to differentiate such a case from 
one of strangulation, and if there is the least doubt, operation 
should be performed without delay. 

(c) Torsion of an imperfectly descended testis. Such an accident 
may occur after a sudden strain, and be accompanied by vomiting 
and collapse, together with the presence of a tender irreducible 
swelling in the inguinal canal, so as to simulate very closely 
a strangulated hernia. The diagnosis can sometimes be made 
only by the operation which is necessary in both cases. 

(d) Acute hydrocele , either encysted or funicular, may be mis- 
taken for a strangulated hernia, but the absence of obstructive 
symptoms and the possibility of getting the fingers above the 
swelling should enable a correct diagnosis to be made. If there 
should be any doubt, operation must be performed. 

(e) Inflamed glands in the groin, and even abscess of the labium 
majus, have been mistaken for strangulated hernia. A careful 
local examination, together with the absence of symptoms of 
intestinal obstruction, should readily differentiate the two 
conditions. 


Treatment of Strangulated Hernia 

The question of taxis . Is it or is it not proper treatment to 
attempt to reduce a strangulated hernia by taxis before proceed- 
ing to operation ? A good deal must depend upon the circum- 
stances of the individual case. In infants it will frequently prove 
successful, and an old-standing, large inguinal hernia, previously 
reducible, will sometimes prove amenable, especially under an 
anaesthetic. But in a tightly nipped, recent hernia, especially 
of the congenital variety mentioned above, it is almost certain 
that taxis will not only be unsuccessful but will also do hajm. 
Again, strangulated femoral hernise can far less often be reduced 
than inguinal, whilst umbilical herniae rarely yield to this manipu- 
lation. Attempts to reduce a strangulated piece of intestine may 
cause so much damage as to determine the ‘onset of gangrene, 
a risk which must not be lightly undertaken. The probability 
of failure, combined with the practical certainty of doing serious 
damage to the bowel, justifies the general rule that taxis is only 
to be used on the rarest occasions, and then only when the means 
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of operation are not at hand, or the patient is, on account of 
age, disease, or other circumstances, unsuitable even for an 
operation of urgency. Modern methods of local anaesthesia have 
still further reduced the number of cases in which it is justifiable 
to employ taxis. In the great majority of cases no attempt at 
reduction by taxis must be made. 

As a general rule, unless the patient is very old or in a state 
of collapse, a hot bath should be given whilst preparations for 
operation are being made. It does occasionally happen that 
after a hot bath a hernia which is only very feebly nipped will 
become reduced spontaneously, but the chief object of the bath 
is one of cleanliness as a preparation for operation. Again, when 
the muscles are relaxed under chloroform a feebly-strangulated 
hernia will sometimes be found to slip back merely with the 
manipulation incidental to shaving and washing. 

Operation 

The incision for a strangulated inguinal hernia should be in 
the long axis of the tumour, and should reach from the pubic 
crest nearly to the level of the anterior superior iliac spine. 
A long skin incision has no drawbacks and materially assists the 
operation. 

In femoral hernia the incision may be vertical, extending from 
just above Poupart’s ligament downwards for about three inches, 
just internal to the femoral vessels. A better method is to raise 
a flap of skin and fascia, with its convexity outwards, from over 
the swelling. This allows the femoral canal to be exposed before 
the sac is opened, and also places the incision as far as possible 
away from the septic region of the genitalia. 

In umbilical hernia a crescentic incision should bo made to 
one side or other of the tumour, so as to identify the umbilical 
ring before the sac is opened. The skin and sac over the front of 
such a hernia are usually so closely adherent to one another 
that an incision in this situation would at once oj>en the sac, 
whilst towards the side of the hernia some fatty connective tissue 
intervenes, so that the two structures can easily be separated. 

In all varieties, after opening the sac, the constriction must 
be identified and divided* The direction of the incision should 
be upwards in inguinal, inwards in femoral, and at the most 
convenient spot in umbilical hernia. It is best to make two or 
three small incisions at different spots, rather than one deep cut. 
If this is done the risk of wounding an aberrant obturator artery 

S . & R. x 
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in femoral hernia, or the deep epigastric artery in inguinal hernia, 
is practically abolished. A hernia director is quite unnecessary ; 
it is sufficient to hold back the bulging contents with the left 
forefinger whilst the hernia knife is passed and the constriction 
divided. 

The hernial contents should now be pulled down, *so that 
a thorough view may be obtained of the site of the constriction 



Fig. 72. Examination of the bowel in a strangulated inguinal hernia. The 
strangulated loop has been drawn down after division of tho internal ring. 
J.he * constriction rings ’ arc well shown. 


as well as of the whole of the contents (Fig. 72). If omentum is 
involved it may at once be tied off and cut away, several small 
portions being ligatured separately rather than one thick bunch. 
The ligatures should be tied very tightly, and the omentum cut 
through not too near them, to prevent thfi possibility of their 
. ^PPhig, a serious accident which might result in the escape of 
a very large quantity of blood into the peritoneal cavity and 
necessitate another operation. 

The condition of the bowel should be very carefully inspected 
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both before and after the constriction has been divided. More 
will be learnt by waiting a few moments than is possible directly 
the sac is opened, as considerable improvement in appearance 
may take place with the restoration of the circulation. Unfortu- 
nately it is impossible to lay down any definite rules for the 
guidance of the operator in forming an opinion either as to 
the state of the bowel or the treatment to be adopted ; even 
experience, the safest guide, will sometimes be found to be at 
fault. 

The colour , if uniform, is perhaps the least reliable test of 
all, because a coil which is almost coal-black will sometimes 
recover when one which is only slightly congested will become 
gangrenous. 

A mottled appearance is a bad sign, particularly if any of the 
patches have a greyish look, because this implies deep ulceration 
of the mucosa and the risk of perforation at those spots should 
the bowel be returned into the abdomen. Similarly, well-marked 
rings at the site of constriction signify deep ulceration of the 
inner coats. Not only are such constriction rings possible sites 
of perforation, but they render the intestine peculiarly liable 
to become kinked, a condition which may cause fatal obstruc- 
tion, or assist in bringing about a perforation. They may also 
cause obstruction from cicatricial stricture at a later period 
(see p. 250). 

The degree of smoothness of the peritoneum, and the presence 
or absence of flakes of fibrin upon it are useful as indications 
of a localized peritonitis, but are not to be taken as evidence of 
non- viability of the bowel. 

The condition of the circulation in the gut can readily be 
ascertained by gently squeezing it and observing whether the 
colour returns rapidly on removal of the pressure. 

The degree of elasticity is highly important. A piece of bowel 
which has lost its natural resilience, and has become soft and 
inelastic to the touch, has little chance of recovery. 

• 

Treatment of the Intestine in a Strangulated Hernia 

This may conveniently be described under thep following 
headings : — « 

1. When the bowel is certainly viable. 

2. When the viability of the bowel is in doubt. 

3. When actual gangrene is present, or seems inevitable. 

I. When the bowel is certainly viable . In this case the gut 

X 2 
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should be washed over with sterilized saline solution and returned 
into the abdomen. If the general condition of the patient is 
good, as is probably the case, a radical cure should be effected 
at the same time. 

2. When the viability of the bowel is in doubt . The coil should 
be washed over and returned into the abdomen, and t* gauze 
drain should be inserted down to it through the hernial orifice. 
A radical cure can be performed later. The coil of bowel does 
not tend to move away from the position in which it is placed, 
namely close to the hernial orifice, so that if perforation should 
occur the bowel will by that time have become shut off from the 
peritoneal cavity by adhesions, and the intestinal contents will 
escape along the track of the gauze drain. The faecal fistula 
which results will probably close spontaneously. If it does not, 
it can be dealt with by a subsequent operation. 

3. When actual gangrene is present , or seems inevitable . The 
age and general condition of the patient, as well as the state of 
the intestine, are to be taken into account in deciding upon 
the course to be pursued. In young children resection is almost 
certain to prove fatal, so that any other procedure which offers 
a prospect of success without resection is to be preferred ; in 
the aged, or those in very bad condition, the proper course is to 
do as little as possible, in the hope that the patient may recover 
sufficiently to allow of something more radical being attempted. 
Two varieties of gangrene or threatened perforation may be dis- 
posed of at once ; they are cases in which there are small patches 
of necrosis, or very well-marked * constriction rings J or lines of 
necrosis at the site of strangulation, the rest of the strangulated 
coil being recoverable. In these cases the areas in question may 
be sequestrated or invaginated by means of a few Lembert’s 
sutures, in just the same way as the stump of an appendix is 
invaginated into the wall of the caecum. The line of suturing 
should pass as far as possible at right angles to the long axis of 
the bowel, so as not to diminish the width of its lumen. When 
the sequestration of any doubtful patches has been carried 
out the operation should be completed as in case 2 above. 

When the whole loop or the major part of it is gangrenous, 
four courses are open : — 

(a) To resect, perform immediate anastomosis, and complete 
the operation by a radical cure. The cases in which this line of 
treatment is possible must obviously be few, for by the time 
gangrene has occurred the patient is probably too ill to stand 
such a prolonged operation. A suitable case would be afforded 
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by a patient, young, healthy and in good general condition, in 
whom the strangulation had been present only a short time. 
The hernise which most rapidly become gangrenous are those 
which appear suddenly and become strangulated at once, such 
as the congenital ones, as in these cases the constriction is usually 
extremely tight. 

(6) To resect, perform anastomosis, and leave a drain down to 
the anastomosis, performing the radical cure at a later stage. 

(c) To resect, and establish a fsecal fistula by tying a Paul’s 
tube into each end of the divided intestine. There is one grave 
objection to this method of procedure. It is impossible to be 
certain what part of the small intestine is involved, and if it 
should happen to be high up in the jejunum the patient will 
rapidly suffer from malnutrition, whilst the skin will become 
digested and render further operation both difficult and dangerous. 
Unless, therefore, the patient is very bad it is better to perforin 
a rapid circular anastomosis, which should not add more than 
five minutes to the time of operation, and proceed as in (6). 

(d) To pack gauze around the gangrenous coil, so as to shut it 
off from the general peritoneal cavity, and then to cut away the 
greater part of it so as to establish a faecal fistula which may be 
dealt with at a later stage. This is an elementary procedure 
which is only applicable to cases in which the patient is in extremis ; 
it should be done under local anaesthesia. 


Resection of Gangrenous Intestine 

When gangrene has occurred, the patient’s general condition 
is usually such as to make the most rapid operation the one of 
choice. Lateral anastomosis, although perhaps somewhat safer, 
takes rather more time than end-to-end anastomosis, and the 
latter is generally to be preferred. 

(a) The resection . Although the whole intestine above the 
obstruction will be distended with f aecal fluid rich in virulent micro- 
organisms, and it would be difficult to find any spot at which 
the gut could be called healthy, yet experience has shown that the 
further away from the gangrenous coil the section is made, the 
more likely is the result to be satisfactory, despite the fact that 
the greater the amount* of intestine removed, the greater will be 
the shock. As a general rule, not less than twelve inches of bowel 
above the obstruction should be removed ; at the distal end the 
section of gut may be made much nearer to the gangrenous bowel. 

The site of the section having been decided upon, an intestinal 
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clamp is to be applied a few inches beyond the spot. A special 
clamp is convenient but is not necessary, and in case of emer- 
gency a piece of fine rubber tubing or even a piece of stout silk 
may be passed through a small hole in the mesentery and tied 
gently round the bowel. The operative field is next packed 
ofl carefully with gauze, and the bowel cut across with scissors. 
A certain amount of soiling by intestinal contents may be saved 
by ligatur ing the piece of bowel to be removed close to each 
point of section. The mesentery is to be tied off in sections with 
fairly stout silk and cut through bit by bit. 

(6) The anastomosis (see p. 295). The best method is the 
simplest, namely, that of end-to-end suturing without mechanical 
appliances. The best needle is a large-sized common sewing-needle. 
The first stitch is a single one, and is to be passed through the 
mesentery of both ends, as close to the bowel-wall as possible, in 
such a manner as to obliterate the small triangular area of intes- 
tinal wall at the mesenteric attachment which is uncovered by 
peritoneum (Fig. 67). Next, a long silk thread is run round the 
cut edges, passing through the whole thickness of the bowel-wall 
(Fig. 68) in such a manner as to approximate the edges all the 
way round. With a little care the difficulty caused by the 
distended proximal end being larger than the distal collapsed 
end can be overcome. Care must be taken not to draw the 
suture so tightly as to produce narrowing of the lumen. A second 
continuous suture is then passed, taking up peritoneum and mus- 
cular coats only, so as to bury the first line of junction completely 
(Fig. 69). The anastomosis is now complete (Fig. 70), and the gut, 
having been washed over with saline, is to be gently returned 
within the abdomen. If there is any fear of leakage a gauze drain 
may be left in, passing through the hernial orifice down to the 
anastomosis, and the radical cure may be completed at a second 
operation. 

In the hands of those accustomed to its use, the Murphy 
button possibly affords a rather more rapid method of end-to-end 
anastomosis. A purse-string suture is run round the mouth, of 
each intestinal segment close to its edge, and including its whole 
thickness. Into each end one-half of the button is introduced, 
and, whilst'it is held in place with a pair of forceps, the purse- 
string suture is drawn tightly around At and tied. The anas- 
tomosis is completed by pressing together the two halves of the 
button. The chief objection to this method is that the hernial 
orifice may have to be enlarged considerably to allow of the button 
passing through it. 
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After-treatment . For the first twenty-four hours the patient 
will require nothing by the mouth except small quantities of 
water. After that time fluid nourishment may be given, in small 
quantities at a time, and gradually increased. If all goes well, 
the bowels will act naturally and there is no need to give an 
aperient. Occasionally enteritis, caused by the damage to the 
bowel, causes diarrhoea for two or three days after the operation, 
but this is of little moment unless excessive and persistent, when 
opium may have to be given by the mouth. If a drain has been 
left down to the anastomosis and leakage takes place, the faecal 
fistula which results will usually close spontaneously. 

In cases where suture or anastomosis of bowel has been 
necessary, the special treatment required will be precisely the 
same as after operations for intestinal obstruction from other 
causes. (See Chapter XIII.) 



CHAPTER XVII 


ACUTE AFFECTIONS OF THE GENITO-URINARY 
SYSTEM 

I. RETENTION OF URINE 

Retention of urine may be obstructive or non-obstructive. 
The chief obstructive causes are acute inflammatory conditions 
in and around the urethra, such as acute gonorrhoea and 
peri-urethral abscess; stricture of the urethra; prostatic en- 
largement; injury of the urethra; impaction of a stone or 
other foreign body in the urethra ; and occasionally stone or 
tumour of the bladder, causing a mechanical obstruction at its 
neck. 

In women, the comparatively rare event of obstructive 
retention is most often brought about by displacement of the 
gravid uterus, and may readily be relieved by manijmlation 
of the organ; it is occasionally due to the impaction of 
pelvic tumours. 

The non-obstructive causes are nervous in origin and may be 
occasioned by gross disease or injury of the spinal cord ; by 
functional disease ; or by reflex nervous conditions, as after 
operations for haemorrhoids and the like. 

After the relief of obstructive retention it is not uncommon 
for the patient to be unable to void urine naturally for a day 
or two, or even longer, this disability being due to atony of the 
bladder, the result of the over-distension. This condition of 
atony is best treated by strychnine. 

Diagnosis. The degree of distension of the bladder is first to be 
noted. Occasionally a patient with a distended bladder will 
complain of being unable to hold his urine, the condition being 
that of distension with overflow. Palpation and percussion will 
readily reveal whether the bladder is full* The history will point 
to the probable cause, and the passing of a urethral sound, and 
the examination of the prostate per rectum will enable a correct 
diagnosis to be made. The treatment of retention will be dealt 
with under the following headings : — 
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(ft) Acute Urethritis 

Retention occurring during the course of acute gonorrhoea 
is due partly to the swollen condition of the mucous membrane 
and partly to superadded muscular spasm, so that relief can 
generally be obtained if the spasm can be overcome. The 
passage of a catheter is strictly to be avoided, because not only 
is such a procedure intensely painful, but it is almost certain 
to be followed by extension of the infection to the deep urethra, 
bladder, prostate, or epididymis. 

Treatment. A dose of morphia should bo given, and the patient 
made to sit in a hot hip-bath and encouraged to pass water in the 
bath. This will usually bo found efficacious, and a repetition 
of the retention will lx*, avoided by keeping him in bed and giving 
saline aperients and a light did. 

Another simple procedure which sometimes gives relief in these 
cases is the administration of a hot soap and water enema. If 
these measures should fail, there still remains an alternative to 
the passage of a catheter, namely, suprapubic puncture. This 
little operation is practically devoid of danger if properly and 
aseptiealiy carried out, and is much to be preferred to the risks 
entailed by the passage of a catheter. The relief of congestion 
and spasm which suprapubic puncture affords will enable the 
patient to void his urine naturally afterwards. The after- 
treatment is the same as if relief had been obtained by the 
hot bath. 

Operation of suprapubic puncture . The pubes having been 
shaved and thoroughly cleansed, a sterilized trocar and cannula 
of small size should Iks thrust into the, bladder, keeping exactly 
in the mid-line and as closely to the bone as possible ; in fact the 
instrument should actually touch the symphysis. There is no 
need to use an aspirator, as the urine, being under great pressure, 
escapes readily as soon as the trocar is withdrawn. When the 
urine has censed to run, the cannula is to be withdrawn and tho 
litlle wound sealed with collodion. Tin* risk of extravasation 
into the prevesical space is very slight, provided that tho trocar 
is of small size, because the mucous membrane and muscle of 
the bladder-wall hmueduitely close the tiny puncture. Moreover, 
in the class of ease under consideration, the urine is presumably 
aseptic, so that tin* cellular tissue will not be infected during the 
withdrawal of the cannula. 
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(6) Stricture 

Retention due to stricture of the urethra is caused, not merely 
by the narrowness of the canal, but also by muscular spasm 
and engorgement of the mucous membrane, superadded to the 
fibrous narrowing. Thus retention sometimes occurs r with a 
stricture which, in ordinary conditions, will admit a No. 4 or 
even a still larger catheter. It must not, therefore, be assumed 
that the stricture is a very tight one merely because retention 
has occurred. 

Treatment. The simplest method of affording relief should 
always be preferred. Frequently it is sufficient to place the 
patient in a hot hip-bath, and encourage him to pass water in the 
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bath. If this fails, catheterization should be tried, and, if properly 
persisted in, will rarely fail. Paradoxical as it may seem, many 
failures are due to the attempt to pass too small an instrument. 

It is best to begin with a No. 8 catheter, either of vulcanite or 
silver. The smallest silver instruments are dangerous even in 
practised hands, and should never bo used ; the small soft 
rubber catheters are safe, but often useless. 

Under an anaesthetic it is often possible to pass a catheter after 
having failed without such assistance. 

Before proceeding to operative measures the Gouley catheter 
(Fig. 73) should always be tried, and tried patiently. There are 
very few cases of retention due to stricture which cannot be 
relieved by means of this excellent instrument. The method of 
using it is as follows. An anaesthetic is of assistance, but is not 
absolutely necessary. The patient lies upon his back, with the 
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thighs slightly abducted. The surgeon stands at the right side 
and grasps the penis with his left hand, whilst with his right 
hand he passes one of the whalebone guides along the urethra 
until it is arrested. This is left in place, and a second guide 
is passed in the same manner, followed by a third, and so on 
until perhaps half a dozen have been passed. A little manipula- 
tion with each in turn will usually succeed in causing one or other 
of them to enter the stricture and pass on into the bladder. 
When this happens the rest are to he withdrawn, and the silver 
Goulcy catheter passed along the guide as it lies projecting 
through the stricture. With this alone amongst urethral instru- 



pi<{, 74. Method of tying in a cathotor. 


ments may a little force be used, bmiuse, with the guide safely 
through tiie stricture, there is no risk of the instrument being 
forced through the urethral wall and causing a false passage. 
As soon as the silver eathoter has entered the bladder the 
guide is withdrawn. Sometimes it is best to tie the catheter 
in. for one or two days (Kig. 74), after which it is usually 
found that a larger instrument of the ordinary kind can readily 
be passed. 

When the (iouley catheter is used carefully and patiently it 
rarely fails. Shoill'd it.do so, and the means of performing a 
cutting operation for the relief of the retention are not at hand, 
it is permissible to perform suprapubic puncture (see p. 313). 
In these cases the urine is often septic, and there is some little 
risk of infecting the prevesical cellular tissue as the cannula is 
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withdrawn ; but circumstances of emergency sometimes arise in 
which such a risk has to be taken. 

After the distension has been relieved, the patient will pro- 
bably be able to pass water naturally, and the stricture itself can 
be deliberately dealt with later. 

Operations which involve making an incision into the "urethra 
are open to the objection that occasionally, in spite of all due 
care, an intractable urinary fistula results. The possibility of 
this deplorable sequela should be borne in mind in the treatment 
of urgent retention just as in the deliberate cure of a stricture 
by operation. 

Cock’s perineal puncture is a form of external urethrotomy 
for the relief of retention due to stricture, the necessity for which 
has been largely diminished since the intr eduction of the Gouley 
catheter. It is an operation simple and even dramatic in its 
performance, reasons which perhaps account for its former 
popularity, but it is attended by serious risks and a tedious 
convalescence. It has the further disadvantage of leaving the 
stricture untouched, unless it happens to lie in the path of the 
knife. Still, the operation is sometimes useful, particularly in 
cases complicated with extravasation of urine, false passages, 
free urethral haemorrhage on instrumentation, and cystitis. It 
would therefore be indicated in a stricture case where no instru- 
ment could be passed, and where suprapubic puncture was 
contra-indicated by sepsis. 

Operation . The pubes, scrotum, and perineum having been 
shaved and cleansed, the patient is placed in the lithotomy position 
and the left forefinger is introduced into the rectum until its tip 
is felt to rest against the apex of the prostate (Fig. 75). Along- 
bladed scalpel is then entered, edge forward, at a point one inch 
in front of the anus in the middle-line of the perineum, and 
thrust steadily inwards towards the tip of the left forefinger. 
As soon as the knife enters the distended urethra behind the 
stricture, the urine escapes in a forcible stream. The finger 
must then be withdrawn from the rectum and cleansed. 1$ is 
a good plan to wear a rubber glove for the first part of the opera- 
tion, which can be taken off at this stage, leaving the finger free 
from rectal* contamination . The knife, still resting in the position 
in which it opened the urethra, is now transferred to the left hand, 
and a director is passed with the right along the blade into the 
bladder. If the knife is taken out before the director is in position 
it may be impossible to find the opening into the urethra. The 
knife having been removed, a catheter is introduced into the 
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bladder guided by the director, and secured in place with, tapes. 
A special silver tube, with an adjustable collar, is made for this 
purpose, but if it is not available a large-sized gum-clastic 
catheter answers the purpose just as well. 

After-treatment . The catheter is attached to a long piece of 
rubber tubing, by means of which the urine is drained into a vessel 
at the side of the bed. The patient should be given a daily bath, 
unless his general condition forbids it. Urotropin (5 grains three 



times a day) should be given, and, if the urine is foul, the bladder 
should be washed out through the perineal tube with some mild 
antiseptic, such as permanganate of potash (1 in 2,000). If all goes 
well, the catheter is removed after a few days and the stricture 

dealt with either by dilatation or, better, by internal urethrotomy* 

* 

0 

(c) I’rostatic Obstruction 

(i) Retention due to an enlarged prostate can almost invariably 
bo relieved by catheter, provided that the proper instrument is 
used and that the anatomy of the distorted urethra is kept in 
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. mind. In these cases the urethra is not only more curved, but 



is also longer than normal, so that 
a catheter of ordinary length, even 
if it can be passed successfully 
along the urethra, may fail to 
withdraw urine simply because it 
is not long enough to enter the 
bladder. 

In prostatic cases the small 
silver or ordinary olive-headed 
catheters should never be used. 
The failure to which they are 
doomed will probably be attended 
with urethral haemorrhage, and 
may possibly be followed by ex- 
travasation of urine. The best 
instrument to use is the large silver 
prostatic catheter (Fig. 76c), which 
is specially long and provided with 
a much larger curve than an 
ordinary catheter (Fig. 76 r>). This 
instrument, especially when aided 
by a finger in the rectum, which 
should push the beak forwards, 
will rarely bo found to fail. The 
gum-elastic coude catheter (Fig. 
76 b) will often succeed, but is not 
so generally useful as is the large 
silver instrument. 

If catheterization should fail, on 
account of false passages or other 
causes, an anaesthetic should be 
given, and a further trial of the 
different kinds of catheters should 
be made. 

In exceptional cases suprapubic 
puncture may be done, as, for 
instance, when the means of per- 
forming q , cystotomy are not at 
hand, but as the urine is so 
often septic in these cases the pro- 
It is better to proceed at once with 


suprapubic cystotomy if instrumentation fails. This operation 



AFFECTIONS OF THE GENITO -URINARY SYSTEM 319 


allows the septic bladder to be drained and irrigated with 
ease, and permits a digital examination to be made for the 
presence of a stone which not infrequently complicates prostatic 
enlargement with cystitis. At the same time an opinion can be 
formed as to the advisability of performing prostatectomy at 
a later-period. 

Suprapubic cystotomy . Operation. The full bladder, in cases 
of retention, makes this a very easy operation. The pubes having 
been shaved, and the lower part of the abdomen cleansed, a 
vertical incision, from three to four inches long, according to 



Fits. 77. Suprapubic cystotomy. 


the amount of fat on the abdominal wall, is made in the mid-lino 
immediately above the symphysis (Fig. 77). The interval between 
the rectus muscles is found, and the prevesical space opened into. 
The next step is to make quite sure that the peritoneal reflexion 
from the superior surface of the bladder on to the abdominal wall 
is identified, and then to hold it upwards out of the way with 
a broad retractor. Two stout silk threads are next passed 
through the muscular wall of the bladder, one on either side 
of the proposed incision, to act as guides and to prevent the 
bladder falling back as it empties. The bladder must now be 
opened by a vertical incision between the two guide sutures, 
taking care to avoid, if possible, wounding any of the large veins 



320 EMERGENCIES OF GENERAL PRACTICE 

which are generally present upon it. The organ is thus emptied, 
explored with the finger, and, if cystitis is present, thoroughly 
washed out with hot saline or permanganate solution. A rubber 
drainage tube is next inserted, and the wound in the bladder 
partly sutured around it. One of the best forms of tube for this 
purpose is that of Guyon (Fig. 78), which is self-retaining, and 
can be adjusted, by means of the sliding collar, so as to project 
to any desired distance into the bladder. This tube, when con- 
nected with a receiver at the side of the bed, usually acts so 
efficiently that there is little or no leakage into the dressings 



Peg. 78. Guyon ’ a suprapubic tube. 


around it. Another excellent plan for draining a suprapubic 
wound, especially after prostatectomy, is by means of Hamilton 
Irving’s apparatus (Fig. 79). 

(ii) Inflammatory enlargement of the prostate sometimes 
causes retention of urine. These cases are usually examples of 
acute gonorrhoeal prostatitis, or abscess of the prostate associated 
with some septic condition of tlie urine. In the former, a £ot 
hip-bath will usually make the patient succeed in passing urine, 
but, if it fails, a catheter may have to be passed. In abscess of 
the prostate the catheter may also be necessary, and sometimes 
its use is followed by evacuation of the abscess per urethram . 
If not, the abscess will require to be opened by the perineal route. 
For this purpose an incision is to be made into the perineum an 
inch in front of the anus, and in the mid-line. Assisted by 
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a finger in the rectum, a pair of sinus forceps is thrust towards 
the prostate until the pus is reached . The opening is then enlarged 
and a drainage tube inserted. 

Other forms of peri-urethral abscess may cause urinary reten- 
tion, and require treatment similar to that of prostatic abscess. 



Fig. 79. Hamilton Irving’s suprapubic drainage apparatus. 


(d) Retention dm to urethral and vesical injury . These con- 
ditions are dealt with in the section on perineal and pelvic 
injuries (Chapter XV). 

(e) Impacted calculus and foreign todies in the urethra. See 
p. 179. 


II. EXTRAVASATION OF URINE 

Closely related to the subject of retention is that of urinary 
extravasation, which may rightly be regarded as one of the most 
pressing of all emergencies. In spite of the seriousness of the 
condition, especially if cystitis is present, it is surprising how 
often apparently desperate cases can be saved by energetic 
treatment. The most favourable cases arc those due to urethral 
injuries in the young and previously healthy ; the least favour- 
able are those which result from stricture and prostatic enlarge- 
ment in the old a&d debilitated, and those in which the urine 
is septic. 

The diagnosis of urinary extravasation usually presents no 
difficulty. There is the history of injury or of difficulty in 
micturition ; often the full bladder of retention ; locally, in the 

S. & It. v 
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early stage, a soft boggy swelling in the perineum, which swiftly 
increases in extent by passing upwards into the tissues of the 
scrotum, penis, and abdominal wall. When the extravasation 
results from rupture of the urethra behind the triangular ligament, 
or from extra-peritoneal rupture of the bladder, the swelling will 
appear, not in the perineum but above the pubic bone and 
Poupart’s ligament. 

If the case be not dealt with at once, the skin rapidly becomes 
reddened and oedematous, and soon passes into a gangrenous 
condition, with perforation and leakage of foul pus and urine 
through the sinuses. Whilst these changes are taking place, the 
constitutional condition rapidly becomes one of great gravity ; 
high fever, with its attendant symptoms, is shortly followed 
by the extreme toxic condition known as the ‘typhoid 
state’, with very irregular temperature, rigors, delirium, and 
collapse. 

Treatment, The first indication is to provide free drainage 
from the bladder, so as to prevent any further extravasation ; 
the second is to provide free exit for the urine that has already 
escaped into the cellular tissue. 

The first object is attained in traumatic cases by cutting down 
upon the tom urethra and suturing it over a catheter ; in stricture 
cases by division of the stricture and tying in a catheter, or by 
a Cock’s perineal puncture ; and in prostatic and certain other 
cases by suprapubic cystotomy. 

The treatment of the extravasation itself, after providing for 
bladder drainage, consists in making free incisions into the 
infiltrated cellular tissue, the size, number, and position of which 
are indicated by the extent and situation of the extravasation. 
At the time of this operation it is usual for the incisions to bleed 
somewhat freely, so that they have to be plugged with gauze 
strips. But as soon as the haemorrhage has ceased they require 
neither plugs nor drainage tubes. On the day after the operation 
the patient should be placed in a warm boracic bath, and allowed 
to remain in it for twenty minutes, or longer if he can stand it. 
Such treatment, particularly in the old and feeble, requires very 
careful supervision, as patients sometimes become very collapsed 
in a bath. * The bath treatment should be continued daily until 
the wounds have nearly healed. In the meantime, stimulants 
and general tonic treatment are required, and a careful watch 
must be kept for any signs of spread of the cellulitis. Should 
such occur, more incisions must be made. 
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III. CATHETER EEVER 

After urethral instrumentation of any kind a patient may 
suffer from what is known as ‘ catheter ’ or 4 urethral ’ fever, 
which may be slight or severe in character. A mild attack may 
be represented by nothing more than a slight shivering fit with 
a transitory elevation of temperature ; a severe one by a suc- 
cession of rigors, accompanied by severe constitutional symptoms, 
diminution or even suppression of urine, and uraemia. 

In most cases the symptoms are undoubtedly due to septic 
absorption, and this fact indicates the lines upon which treatment 
must be carried out. Urotropin should be given by the mouth, 
and the bladder and urethra should be irrigated with an antiseptic 
solution, such as boracic acid, or permanganate of potash (1 in 
2,000). In order to avoid the passage of an instrument, and 
at the same time to wash the urethra as well as the bladder, 
this irrigation may be carried out by hydrostatic pressure. 
A catheter, attached to an irrigator, is introduced into tho 
meatus, and the irrigator elevated a couple of feet, sufficient to 
overcome the resistance of the sphincter vesicse and allow the 
solution to flow into the bladder. If these measures fail to give 
relief it may become necessary to open and drain the bladder. 
Should suppression and uraemia occur, the treatment proper to 
these conditions must be carried out (p. 328). 

IV. EMERGENCIES CONNECTED WITH NEPHRITIS 

Nephritis assumes many forms, but only those conditions will be 
mentioned in which the symptoms call for immediate treatment. 
The diagnosis is usually fairly obvious, particularly when urgent 
symptoms are present. 

(i) Acute nephritis with scanty or suppressed urine. No specific 
treatment being available, the kidneys must first be shielded as 
far as possible from all work. The skin must be made to act as 
freely as possible, and with this end in view a hot bath should 
be jjiven for about fifteen minutes at a temperature not exceed* 
ing 105° F. The patient should not be left alone in the bath, 
and should subsequently be put to bed between blankets and 
warmly covered. This hot bath may be repeated* daily ; or 
a hot-air bath, if *the appliance is available, at a temperature 
not exceeding 1 50° F. , may be given instead . The skin in nephritis 
is sometimes very dry, and may fail to respond to the bath treat- 
ment. It is usual to give a hypodermic injection of one-sixth 
of a grain of pilocarpin nitrate for an adult, but the wisdom of 

Y 2 
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this treatment is questionable, as the drug is excreted by the 
kidney. It should, at any rate, be used with caution in acute 
cases, and must not be given in the presence of any bronchitis 
or oedema of lung, on account of its action in increasing 
secretions other than sweat. 

A large linseed and mustard poultice may be applied «to the 
loins, or, in a severe case, cupping may be done. This is easily 
effected by putting pieces of blotting-paper soaked with methy- 
lated spirit into a tumbler, setting them alight, and applying the 
t um bler to the back over the kidney region whilst the paper is 
alight. A large swelling rapidly forms in the tumbler, which 
may then be removed by depressing the skin at one point near 
its rim, so as to allow access of air to its interior. leeches may 
be applied in the same position. 

In a very severe case venesection should bo performed and 
fifteen or twenty ounces of blood withdrawn. The amount of 
toxin circulating in the blood is thereby diminished, and may 
further be diluted by intravenous infusion of normal saline. 
If there is little or no oedema, two or oven three pints of saline 
may be given in the case of an adult. 

Diuretics. The value of diuretic drugs is questionable. As 
the kidney is acutely diseased rest is highly desirable, so that 
drugs having any action on the renal epithelium should bo used 
very sparingly. 

Food. In a severe case all food should be withheld for one or 
two days. This will ensure as complete rest for the kidney as 
can be given. In less severe cases milk may bo allowed, a pint 
or two for the first few days. As the kidney is concerned with the 
excretion of nitrogenous material, food should consist in the main 
of carbohydrates and fats ; rice-pudding and bread and butter are 
therefore desirable food-stuffs to add to milk. No salt should be 
added to any food. When oedema is slight or absent, water may 
be allowed fairly freely. 

(ii) Renal dropsy. The fluid intake should bo reduced to a 
minimum, hot baths should take a more prominent part in $he 
treatment, and the bowels should be kept open very freely. If 
dropsy is extreme, small punctures may be made after very careful 
cleansing of the skin. The limb should be wrapped up in anti- 
septic wool, which should be changed frequently. 

In chronic nephritis diuretics are less open to objection than 
in the acute disease. Liq. ammon. acetat. § ss., and pot. acet. 
gr. x, may be given every six hours. Caffein citrate is often used ; 
it may be given in 5-grain doses every six hours. 
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(iii) Uraemia . This condition may develop in any form of 
nephritis, but is most common in chronic types. It may 
assume various forms, and may come on suddenly or be preceded 
by headaches, sickness, and twitchings. 

Its chief manifestations are cerebral, respiratory, and gastro- 
intestinal. 

The cerebral forms include headache, convulsions, and coma ; 
mental disturbances, transient amaurosis, and local paralyses are 
also not uncommon. 

The respiratory manifestations comprise dyspnoea, paroxysmal 
dyspnoea or renal asthma, and Cheyne-Stokes breathing. 

The chief gastro-intestinal manifestation is vomiting. 

Urcemic headache . This may be a very troublesome symptom 
apart from its occurrence just prior to the development of acute 
uraemia. It probably results from increased intracranial pressure. 
General measures, such as purgation and baths, should first be 
tried. Rose Bradford considers pilocarpin nitrate to be the best 
remedy, and gives it by the mouth two or three times daily in 
doses of a sixth of a grain. Nitro-glycerine in 2-minim doses three 
times a day is sometimes very useful, and when the headache is 
merely the result of a high blood-pressure its use may be very 
beneficial ; but when the high blood-pressure is simply a com- 
pensatory process to ensure a free cerebral circulation when the 
intracranial pressure is raised, it may do considerable harm. It 
should therefore be given cautiously, and immediately stopped 
if the symptoms become worse. 

Urcemic convulsions . The onset of uraemic convulsions is some- 
times heralded by headache, furred tongue, muscular twitchings, 
and restlessness. A free purge and hot baths often seem to ward 
off the approaching convulsions. When they occur they may 
usually be checked by inhalations of chloroform. Many cases 
are on record in which marked relief has attended the withdrawal 
of cerebro-spinal fluid by lumbar puncture ; the fluid is often 
under considerable pressure, and if so an ounce may be removed, 
and the operation repeated if necessary. The procedure is de- 
scribed on p. 8. 

Venesection is sometimes very beneficial. The skin should 
be kept acting by means of hot-air baths or wet packs ; the 
wet pack is the more accessible. The patient is wrapped up in 
a blanket wrung out of hot water, and covered with several dry 
blankets ; after an hour he must be thoroughly dried and 
wrapped up again in warm dry blankets. 

If convulsions recur, or if the symptoms are mainly those of 
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restlessness, delirium and headache, morphia is invaluable. 
It is best given hypodermically, in small doses, and repeated 
if necessary. 

Urcemic coma . Lumbar puncture should be performed at once. 
Wet packs should be employed. An injection of pilocarpin 
nitrate (gr. J) should be given. If no improvement follows* vene- 
section followed by intravenous infusion of normal saline should 
be tried. Harvey Cushing relates a case in which the performance 
of a decompressive operation (see p. 346) yielded excellent results 
by relieving the increased intracranial pressure which seems to 
be present in uraemia. 

Urcemic dyspnoea. In the first place it is essential to make sure 
that the dyspnoea is not the result of hydrothorax, in which case 
aspiration is demanded. Morphia is the most valuable drug, 
and often gives complete relief. 

Urcemic asthma . It is difficult to define this term, In cases 
of arteriosclerosis with contracted kidneys, attacks of urgent 
dyspnoea and distress are not uncommon, and may owe their 
origin to one or more of several factors, such as stimulation of 
the respiratory centre, attacks of cardiac failure, and bronchitis 
or oedema of lungs. Morphia is invaluable, and the cardiac 
condition may be improved by digitalis and ammonia. Vene- 
section should be performed in severe cases. 

V. RENAL COLIC 

The importance of accurate diagnosis in all forms of acute 
abdominal pain is dealt with in Chapter XIII. When all the 
classical symptoms of renal calculus are present, namely, pain in 
the flank radiating down the ureter towards the groin, together 
with hsematuria, the diagnosis of pain arising in the kidney is 
obvious. But it by no means follows that a stone in the ordinary 
sense of the term is present. Still, in the presence of an agonizing 
attack of renal pain, with sweating and vomiting, the diagnosis 
of renal calculus may be made provisionally. , 

Treatment . A hypodermic injection of morphia must be 
given and ^repeated if necessary. Inhalations of chloroform 
may be required in very severe cases. A hot linseed poultice 
frequently gives great relief, and a hot bath may be tried. 

If the stone is small, it may descend the ureter rapidly and 
ultimately be passed per urethram ; or it may be arrested in the 
renal pelvis or in the ureter. If, after the attack of renal colie 
is over, no stone has been passed, steps must be taken to confirm 
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the diagnosis of stone, and, if present, its situation. The 
removal at an early date of a stone impacted in the ureter is 
imperative, not only on account of the liability to repeated 
attacks of severe pain and constant discomfort, but on account 
of the danger of destruction of the kidney by back-pressure and 
pyelitffc. 


Renal Colic in the Absence of Stone 

(а) Urinary abnormalities . True attacks of renal colic may 
occur in the absence of stone in the ordinary sense of the term. 
They are due to the deposition of showers of crystals, either of 
uric acid, oxalate of lime, or phosphates. Haematuria may 
occur. Often the pain is situated in the loin and is more of an 
aching character, but actual colic does occur. The attack may 
be very transient and X-ray examination negative. The presence 
of uric acid gravel, of oxaluria, or of an abundant deposit of 
phosphates, may settle the diagnosis. Such patients are, of 
course, liable to the development of true calculi. 

Treatment . If the attack is severe, morphia may be required, 
together with hot local applications. General treatment is of the 
greatest importance, and is fully described in the textbooks. In 
brief, the general hygiene of the patient should be rigidly super- 
vised. In cases of uric acid gravel or oxaluria, meat should be 
restricted and alkalies given. A course of Contrexcville waters 
is often most beneficial. With phosphaturia, urotropin (gr. x), 
with acid phosphate of soda, gr. xx. three times daily, often gives 
immediate relief. 

(б) Movable kidney . Attacks of true renal colic with liamia- 
turia also occasionally occur in cases of movable kidney, and are 
probably caused by kinking of the ureter and vessels, with conse- 
quent engorgement of the organ. At the time of the attack such 
a case may be indistinguishable from one of colic due to calculus, 
and would require the same immediate treatment. The diagnosis 
would require to be made afterwards on other grounds, such as 
history, presence of movable kidney, and negative X-ray examina- 
tions. 

(c) Tumour of kidney and tuberculous kidney . Occasionally the 
passage of blood, fragments of growth, or tuberculous material 
along the ureter,’ gives rise to attacks of renal colic. Such 
attacks are rarely of great severity, and require the same treat- 
ment as those due to stone. 
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VI. SUPPBES8ION OP UEINE 

The importance of a careful examination for a distended 
bladder is obvious, but the warning is not out of place, as retention 
of urine has frequently been mistaken for suppression. 

The chief condition leading to suppression of the secretion of 
urine has been dealt with under Acute Nephritis. Two others 
require brief mention. 

(i) Calculous anuria . This condition is commonly due to the 
impaction of a stone in one ureter, the other kidney being already 
functionless from disease. It sometimes occurs when the other 
kidney is normal. After an attack of colic the pain may subside, 
from the stone having become impacted in the ureter ; or the 
onset of calculous anuria may not be heralded by any attack of 
colic. No urine is passed, yet at first no serious symptoms 
present themselves, and the patient may not seem to be seriously 
ill for some days. Sooner or later, headache, restlessness, and 
twitchings occur, and the other symptoms of urtemia gradually 
appear. In the presence of such anuria operation is urgently 
demanded, for, if delayed too long, the kidney may fail to secrete 
urine despite the removal of the obstruction. 

Operation of nephrotomy . The side to be operated upon is 
indicated by the situation of the pain. In the absence of any 
such guide it may be necessary to explore both kidneys. 

The patient lies upon the opposite side with a cushion beneath 
the loin. An incision four or five inches in length is made down- 
ward and forwards, commencing at and bisecting the angle be- 
tween the outer edge of the erector spinas and the last rib. The 
muscular and fascial layers are divided in the same direction until 
the peri-renal fat is reached. The kidney is then freed from its 
bed by working round it with the fingers, and is brought up to or 
out of the wound. If the stone can be felt in the renal pelvis or 
the upper end of the ureter, an incision should be made over it, and 
its removal followed by exploration of the ureter by means of a 
long bullet-probe. If the stone cannot be reached in this manner, 
the kidney must be incised along its outer convex border, and 
the incision deepened until the renal pelvis is reached. The free 
haemorrhage which occurs at this stage is readily controlled 
temporarily by grasping the pedicle, and*perm r anently by passing 
catgut sutures right through the substance of the kidney so as 
to bring the cut surfaces tightly together. After removal of the 
obstruction, the wound should be packed with strips of gauze 
aroqnd a drainage tube, and only partly closed, so as to allow 
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of the free exit of urine through it. If the ureter is free from 
obstruction the urinary fistula will close spontaneously. 

(ii) Suppression is occasionally met with after operations upon 
the urethra, bladder, and kidney, in these cases the anuria is 
due only to functional inactivity of the kidney from a reflex 
cause, tind every effort should be made to stimulate secretion. 
Diuretics should be given, freely diluted, such as liq. ammon. 
acetat. gss., pot. cit. gr. xx, and inf us. buehu ad 5 i, every four 
hours. The bowels should be freely opened by a saline purge, and 
hot fomentations or cupping applied to the loins. Finally, an 
intravenous infusion of saline may be given. 

VXt. H/EJMATUKIA 

Hacmaturia is either traumatic or pathological. The traumatic 
cases are readily distinguished, and arc dealt with under abdo- 
minal and pelvic injuries (Chapter XV). 

It is not proposed to discuss the causes and treatment of the 
appearance of small or microscopical quantities of blood in tho 
urine. Such cases cannot be termed emergencies. Tt is rather 
with the cases in which blood is passed in largo and oven alarming 
quantities yer urrihmm , or in which the bladder becomes filled 
with blood-clot, that wo are concerned. 

The treatment necessarily depends upon the cause, and the 
first thing to do when called upon to deal with a case of lnema- 
turia is to ascertain the source of the blood, even if it is not 
possible to make an accurate diagnosis, as, for instance, between 
tumour and ulceration of the bladder. 

The blood may proceed either from the kidney, the bladder, 
or the urethra, in a general way the source can be ascertained 
by observing at what, period of the act of urination the greater 
quantity appears, if it is unconnected with micturition, or 
comes principally at. its commencement., the haemorrhage is 
urethral : if at the end of micturition, vesical : and when no 
difference in the colour of the urine passed can lie detected 
throughout the act, the source, is probably renal. 

A careful inquiry into the history, together with these and 
other signs to be detected upon examination, should enable a 
correct diagnosis to be made. 

(a) Urdhrul hmmuluria . Apart from injury, it is uncommon 
for blood to escape in any great quantity from tho urethra, 
although some cases of prostatic enlargement are subject to 
considerable urethral haemorrhages. An actual attack of haema- 
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turia of this nature requires no active treatment, as the bleeding 
is rarely severe or long continued, but it should be taken as an 
indication that radical treatment may be necessary later. 

The commonest variety of urethral haemorrhage, apart from 
accident, is that which may occur after internal urethrotomy. 
It may be very severe and persistent, but it can genei'klly be 
controlled by placing a pad of folded lint, about the size of the 
fist, against the perineum and fixing it firmly in place by means 
of a T-bandage. This compresses the posterior urethra against 
the pubic arch and triangular ligament. If the bleeding comes 
from further forward in the urethra, so as to be uncontrolled by 
this simple device, the penis may be bandaged against a narrow 
finger-splint placed along its ventral aspect. 

(6) Vesical hcematuria. The common causes are stone, 
tumour, ulceration, and prostatic enlargement. 

Enlarged prostate is readily detected and may be responsible 
for vesical hsematuria in two ways. 

(i) By giving rise to chronic retention with thickening of the 
walls of the bladder. Rapid emptying of the bladder, especially 
when an acute distension is added to the chronic state, is apt 
to cause haemorrhage from rupture of vessels in the vesical 
wall. Such an accident should be guarded against by avoiding 
the too sudden emptying of an over-distended bladder. When 
it does occur, it is best treated by complete rest in bed, 
together with sedatives (not opium), followed by bladder- 
washing to remove clot and debris. There is some danger of 
suppression of urine, and if there is any sign of this, the loins 
should be cupped and pilocarpin administered, the bowels being 
at the same time kept freely open with saline aperients. 

(ii) Sometimes blood derived from an enlarged prostate finds 
its way into the bladder, which may become distended with blood 
and clot and require immediate suprapubic cystotomy for its 
complete evacuation. The presence of blood-clot in the bladder 
in any quantity calls for active treatment, as infection and 
decomposition are apt to appear very rapidly, with grave resists- 
It is not permissible to wait for the clot to become broken up and 
evacuated spontaneously : it must be removed before infection 
has occurred, either by washing with a double channelled catheter 
or an evacuator, or by cystotomy. « 

In the absence of prostatic enlargement, the history will often 
point to the presence of stone and the passage of a sound will 
speedily determine its presence. Lithotrity or lithotomy would 
be indicated. 
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In the absence of these obvious indications the possibility 
of tumour or ulceration must be considered. In tumour, liaema- 
turia is the first and often the only symptom. It is apt to recur 
at varying intervals, and the total loss of blood may bo sufficient 
to produce extreme anaemia. With ulceration, pain and fre- 
quency* of micturition are more prominent than the haematuria. 
Naturally the diagnosis can only be made by cystoscopic exami- 
nation or exploratory suprapubic cystotomy, and the treatment 
must be determined by these findings. 

Finally, haemorrhage from the bladder may occur apart from 
any of the above-mentioned causes, and its exact nature may 
not be ascertainable. It is possible that a vein may burst, or 
that an artery may be ruptured in cases of high blood-pressure 
associated with general arterial disease and chronic nephritis. 
Such a condition is probably the cause of some cases of unex- 
plained haematuria. Fortunately the bleeding usually ceases 
spontaneously, and active local treatment is not called for. 

(c) Renal hcemaluria . The common causes are stone and 
tumour ; the less frequent are tuberculous disease, nephritis 
whether acute or chronic, haemophilia and other blood diseases. 
The cause should first be determined, and next whether one 
or both kidneys are involved. 

The history of the case will often suggest the presence of a stone, 
and the diagnosis may be settled by a skiagram. In tuberculous 
disease pus is usually present in the urine and the haemorrhage 
is often slight. In tumour of the kidney the organ is enlarged 
and haematuria often a very prominent feature of the case, some- 
times with blood-casts of the renal pelvis and ureter. The kidney 
is often enlarged both in calculous and tuberculous disease, but the 
associated symptoms usually indicate the nature of the disease. 

The presence of tumour indicates the kidney affected, but 
in the absence of this sign and of unilateral pain, it may bo 
necessary to employ the cystoscope to determine from which 
ureter the blood is derived. 

lfi nephritis the associated symptoms, such as oedema and the 
presence of casts, give a sufficient clue for diagnosis. 

Direct treatment for renal haematuria is, from the nature of 
the conditions giving rise to it, seldom called for. The patient 
should be put to bed. Acetate of lead, dilute sulphuric acid and 
opium (in the absence of nephritis) may be given. If susceptible 
of surgical relief the kidney should be explored, and stones 
removed or nephrectomy performed. In nephritis the ordinary 
treatment for that condition should be adopted. 



332 EMERGENCIES OF GENERAL PRACTICE 


Hcematuria after nephrotomy . Sometimes after operations in 
which the kidney has been incised, a large quantity of blood 
is passed per urethram . As a rule this haemorrhage ceases 
spontaneously after two or three days, but occasionally the 
amount lost may be so great as to cause alarm. The use of 
drugs in such a condition is of doubtful value, Still, *balcium 
lactate (gr. xx), liquor hamamelidis (,o j), or small doses of opium 
may be tried. When the haemorrhage persists so as to threaten 
life, excision of the kidney is the only treatment likely to be of 
any avail. 


VIII. ACUTE CYSTITIS 

Cystitis may be primarily acute, or it may supervene upon 
a chronic inflammation of the bladder associated with stone* 
stricture, or prostatic enlargement. It occurs at all ages, even 
in early infancy, and the primary cause is in all cases bacterial 
infection. The colon bacillus is by far the commonest organism 
present, but the pyogenic cocci, the gonococcus, the typhoid 
bacillus and other bacteria are also occasionally found. 

The chronic forms of cystitis do not here concern us. Acute 
cystitis, on the other hand, presents symptoms of great severity 
and urgency which call for immediate relief. The treatment at 
this stage is the same in all cases, but at the same time the 
exciting cause must be sought for in a bacteriological examination 
of the urine freshly passed into a sterile vessel. Armed with 
this knowledge the practitioner is in a position to apply, if 
necessary, the appropriate vaccine or serum treatment. • 

Predisposing causes must also be looked for, such as stone, 
stricture, and prostatic enlargement, in order that these may be 
radically dealt with on the subsidence of the acute attack. 

The chief symptoms are severe hypogastric pain and tender- 
ness, accompanied by an almost continuous urgent desire to pass 
water. A patient in this condition may be in very great dis- 
tress, though, apart from that, the constitutional symptoms are 
usually not very severe. Unless the kidneys arc affected, there 
is little or no elevation of temperature, and the main symptoms 
are merely those of a general malaise. 

The urinfe may be acid in an acute case, but is more frequently 
alkaline ; it contains pus, often with ropy mucus, and may be 
horribly offensive ; blood is often present in small amount, and 
occasionally there is sufficient to colour the urine deeply. 

Treatment . The immediate indication is to relieve the urgent 
symptoms of pain and constant straining to urinate. The 
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important thing to remember is that no attempt must be made, 
in the acute stage of cystitis, to irrigate the bladder. Frequent 
hot hip-baths give great relief, as also do hot fomentations to the 
hypogastrium and perineum. 

A belladonna suppository may also give relief. The patient 
should Jbe put to bed, and kept upon a strictly milk diet for 
a few days. The drugs which will bo found useful are saline 
aperients, hyoscyamus, and infusion of buchu. 

In acute inflammation of the bladder complicating prostatic 
obstruction or vesical calculus, suprapubic cystotomy may be 
done without awaiting the subsidence of the acute cystitis. 
In stricture cases, with urinary obstruction, urethrotomy may 
have to be done at once. But in most cases it is both possible 
and advisable to await the subsidence of the acute symptoms, 
and then to deal at leisure with the cause. 

ix. parapiiimosih 

The longer this condition is left unrelieved, the more difficult 
is its reduction, and in a bad case ulceration and sloughing rapidly 



Fki. SO. Division of fln» constriction in paraphimosis. 

follow upon the (edema of prepuce which takes place anterior to 
the constriction. Reduction can be effected in a slight and early 
case without an anaesthetic, but. in the more severe and neglected 
cases a general anaesthetic is required. Reduction is facilitated 
by making a number of small punctures into the swollen mucous 
membrane, and squeezing the fluid out through them. When 
this has been done, the penis should he grasped in shch a way 
that the fore and nfuldlo<imgcrs of each hand embrace the organ 
behind the constriction, and form a point of support against 
which the thumbs are able to make firm and steady pressure 
upon the glans. It is sometimes necessary to divide the con- 
striction, and this is done, as shown in Fig. 80, by means of 
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a director and scalpel, after which reduction is effected in the 
ordinary maimer. 

A lead lotion dressing is indicated afterwards, but in a case 
with ulceration and sloughing bath treatment is best. 

X. ACUTE EPIDIDYMITIS 

In the great majority of cases due to gonorrhoea, this con- 
dition sometimes occurs as a sequel of catheterization, cystitis, 
and operations upon the urethra, prostate and bladder. It is 
accompanied by extreme pain and often by severe constitutional 
disturbance. It is best treated by rest in bed and hot fomenta- 
tions, the scrotum being supported upon a pillow. As a rule 
the inflammation subsides without abscess formation, but it 
is necessary to keep a watch for signs of suppuration, and to 
make incisions as soon as the presence of pus is suspected. Some 
advocate early incision without waiting for signs of pus forma- 
tion, believing that, in addition to the immediate relief of pain, 
less destruction of the epididymis results, and that therefore the 
prospect of sterility is diminished. The incisions should be made 
through the red oedematous skin at the back of the scrotum. 
Free bleeding is to be expected, but this will readily be controlled 
by plugging. 


XI. TORSION OF THE TESTIS 

In the great majority of cases torsion of the testis is associated 
with imperfect descent of the organ, and its acute onset is often 
determined by some exertion or injury. The signs and symp- 
toms closely resemble those of a strangulated inguinal hernia, so 
that the condition is usually diagnosed as such in association 
with imperfect descent of the testis. Intense pain is present, 
together with vomiting and the presence of a tense tender swelling 
in the groin, probably in the inguinal canal, and devoid of 
impulse on coughing. 

Correctness of diagnosis is not of supreme importance, except 
from the point of view of prognosis, and of informing 'the 
patient’s friends of the necessity to remove the testis. It is, even 
if the case can be diagnosed correctly, futile to try to untwist 
the cord subcutaneously. Operation is urgently called for, and 
should be proceeded with as for strangulated’ hernia. If the 
twist is slight, and the congestion trivial, an attempt may some- 
times be made to preserve the testis, but as a rule it is best to 
remove it at once, because even if the testis does not slough after 
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such an attempt to preserve it, it will probably atrophy and be- 
come functionally useless. In removing the testis, the cord should 
be transfixed and ligatured, and the inguinal canal sutured as in 
doing a radical cure of hernia. 

The occurrence of epididymitis and orchitis as an occasional 
complication of mumps is well known. This would call for no 
special mention as an emergency except for tho occasional asso- 
ciation with it of extremely urgent and alarming symptoms. 
Sidney Phillips has related a case in which rigors, high fever, 
violent delirium, and severe collapse occurred as each testis in 
turn, at an interval of five days, became affected. W. S. Mitchell 
relates the case of a negro in whom an unclcscended testis was 
thus affected, producing violent mania together with acute 
abdominal symptoms. 1 


1 Lancet, January 7, 1911. 



CHAPTER XVIII 

INJURIES OF THE NERVOUS SYSTEM 

All injuries to the nervous system, whether slight or severe, 
should be looked upon in a serious light, and the greatest caution 
should be observed in giving a prognosis. Much depends upon 
promptness of diagnosis, and upon the measures which are 
adopted from the very outset. 

There are many cases which require immediate operation in 
order to save life, and many more in which the delay of oven 
a few hours may cause irreparable mischief. For example, the 
immediate suture of a divided nerve is followed by far better 
results than if the operation is delayed ; and it can scarcely be 
doubted that some cases of fracture of the spine could be saved 
by prompt action, which now are allowed to die untreated, or 
in which laminectomy is performed as a forlorn hope some weeks 
after the accident. 


I. CRANIAL INJURIES 

Injury of the brain and fracture of the skull are so closely 
related that they must be considered together. There is, how- 
ever, no constant relation between the two in point of severity, 
for gross lesions of the brain may follow accidents in which the 
skull is not fractured, and extensive fractures of the skull are 
sometimes sustained without giving rise to any cerebral symp- 
toms at the time, although it is probably very rare for the subject 
of a fractured skull to escape completely all the possible con- 
sequences, both immediate and remote. The slighter evidences 
of gross lesions may escape notice unless very carefully looked 
for; whilst mental and neurasthenic sequelae are cormfton. 
Again, severe cerebral symptoms may attend an injury which 
causes no gross lesion of the brain, as in the condition known as 
concussion, and it must be remembered that every gradation 
exists between this condition and the most extensive lacerations 
of the brain substance. 

A difficulty which frequently arises is that of distinguishing 
between cases in which the cerebral symptoms are due to the 
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injury, and cases in which scalp wounds or even fractures of the 
skull have been sustained in consequence of a fall due to sudden 
loss of consciousness from some totally different cause. For 
example, the subject of a cerebral embolism may, in falling, 
sustain a fracture of the skull. 

A clpar history from a reliable witness, if obtainable, may be 
of considerable value. But it frequently happens that a patient 
is found unconscious, and that no such assistance is available. 
In such a case a careful examination must be made to determine 
the presence or absence of disease capable of producing uncon- 
sciousness. In the absence of any such indication the presump- 
tion is that injury is responsible for the condition. 

For the method of investigation of a case of unconsciousness* 
see p. 358. 

If it has been decided that the cerebral symptoms are conse- 
quent upon the injury, it is clearly necessary to make a diagnosis 
of the nature and site of the lesion. In this connexion it is 
convenient to consider head injuries as a whole, including fracture 
of the skull with or without cerebral symptoms, and injuries of 
the brain with or without fracture of the skull. 

Examination of a Case of Head Injury 

(a) Scalp wound . If a scalp wound is present, haemostasis and 
cleansing must be proceeded with at once on general lines. 
When the wound has been cleansed as thoroughly as possible, 
and not until then, it must be examined with probe and finger, 
under strict aseptic precautions, to find whether a fracture 
underlies the injured scalp, and whether any foreign body 
remains lodged in the wound. 

(b) External hemorrhage . The escape of blood from the ear 
naturally suggests a basal fracture implicating the middle fossa, 
but it should not be too readily assumed that this is the case, as 
a ruptured membrana tympani alone may cause quite a con- 
siderable amount of hemorrhage from the meatus. Persistent 
bleeding, together with the presence of other confirmatory 
circumstances, points to the more serious injury, whilst the 
simultaneous escape of cerobro-spinal fluid would sender the 
diagnosis clear. * 

The same caution mfist be observed in dociding upon the 
significance of haemorrhage from the nose, whether appearing 
through the nostrils, or escaping into the pharynx and being 
subsequently vomited, 

s . & a. % 
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Subcutaneous haemorrhage appearing two or three days after 
the injury, is of great diagnostic value. The situations in which 
it is to be looked for are beneath the lower part of the conjunctiva 
in fracture of the anterior fossa, and over the mastoid process in 
fracture of the posterior fossa. 

(c) Cranial irregularities . The vault and all bony prominences 
of the skull must be palpated, and the two sides carefully com- 
pared. Thus a depressed fracture may be recognized, but care 
must be exercised not to mistake natural irregularities for 
fractures. 

(d) Consciousness. The duration and degree of any loss of 
consciousness are important, though it must not be forgotten that 
very serious injuries to skull and brain are sometimes attended 
by no loss of consciousness whatever. 

In concussion, the loss of consciousness which is the outstand- 
ing feature of this condition is sudden, and often of only brief 
duration. It is rarely so profound but that strong sensory 
stimuli will elicit some sort of response. In compression of the 
brain, the loss of consciousness, unless attended by preliminary 
symptoms of concussion, is gradual, and as time goes on it 
becomes deeper and deeper, until no sensory stimulus will elicit 
any response, and, if unrelieved, the coma deepens until death 
ensues. A patient may lose consciousness for a short time from 
concussion, then recover, and finally sink into a state of coma 
from the compression of an intracranial haemorrhage. 

(e) Examination of the eyes . Pupils. In concussion, the pupils 
are equal, and react sluggishly to light. Any inequality, parti- 
cularly if persistent, points to a gross lesion of some kind as 
distinct from concussion. In compression they are often unequal, 
and tend to become progressively more dilated and inactive to 
light. 

Paralysis of any of the ocular muscles points to gross injury, 
either central, or affecting the trunk of the corresponding nerve 
in some part of its course. 

Proptosis may be due to haemorrhage into the orbit, but may 
also indicate injury to the cavernous sinus, particularly wlhen 
associated with ocular paralysis. 

(/) Motor system. Any rigidity, paralysis, or spasm of muscles 
must be carefully looked for. In a patient deeply comatose from 
intracranial haemorrhage, especially when the ventricles are 
flooded, the whole muscular system is usually flaccid : the limbs 
lie helplessly in any position in which they may be placed ; the 
soft palate flaps to and fro with the respiratory movements, 
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causing stertorous breathing ; and the cheeks are drawn in with 
inspiration and blown out with expiration. 

In a case of cortical haemorrhage convulsions usually attend 
the onset ; these are commonly unilateral, and the limbs on the 
opposite side of the body may be first rigid and then flaccid. In 
an unconscious patient it may be difficult to be sure whether 
the more rigid side is really rigid as compared with a normal 
side, or normal as compared with a flaccid side. Complete 
fiaccidity of the limbs of one side indicates hemiplegia. It is 
shown by the limbs falling more ‘ dead * than do those of the 
unaffected side when lifted up and allowed to drop. An initial 
transient rigidity may occur. 

When the symptoms due to an intracranial haemorrhage are 
progressive, it is of the utmost importance to watch their course 
carefully, in order to form an opinion as to the proper site for 
operation. For instance, deepening coma with twitching of one 
side of the face and arm, coming on an hour or two after a severe 
head injury, would point to the probability of haemorrhage 
spreading upwards from the base over the cortex. 

Weakness or paralysis of one side of the face would be due to 
injury of the nerve trunk ; if occurring together with weakness of 
the arm on the same side, it would probably be due to a lesion 
of the opposite cortex. 

(g) Sphincters. The passage of urine at the time of an injury 
has little significance. It not infrequently occurs in concussion, 
but as soon as consciousness returns full control is regained. 
Periodic reflex emptying of the bladder, or retention of urine, 
rarely occurs in concussion, and when present points to some 
more serious gross lesion. The same may be said of loss of 
control of the bowel, though its action is largely determined by 
the state of fullness or emptiness of the rectum at the time of the 
accident, and by the consistence of its contents. 

(A) Reflexes. The deep reflexes are usually abolished immedi- 
ately after a severe head injury, and their state is of little assis- 
tance if there be no difference on the two sides. In a case of 
unilateral intracranial haemorrhage, the state of the reflexes may 
be of great value in indicating where to operate, exaggeration of 
the tendon reflexes with abolition of the abdominal and cre- 
masteric reflexes, ahd a # positive Babinski’s sign (extension of 
the great toe on stroking the sole of the foot) on one side, pointing 
to pressure upon some part of the pyramidal tract of the opposite 
side within the skull. 

(i) Pulse . A slow full pulse of high tension indicates increased 

Z2 
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intracranial pressure, and may be of great assistance in dis- 
tinguishing a case of intracranial haemorrhage from one of con- 
cussion. A pulse of varying tension and irregular in rhythm in 
a patient with intracranial haemorrhage, points to the urgent 
need for relief of the intracranial pressure by operation. 

(j) Respiration. Usually shallow and regular in concussion, 
the respiration in compression is deepened and slowed. When 
it becomes of the Cheyne-Stokes character, the need for relief 
of pressure by operation becomes imperative. 

(jfc) Cerebro-spinal fluid. The fluid withdrawn by lumbar punc- 
ture may contain blood. If it does, intradural haemorrhage is 
indicated, but beyond this point little information is gained. 
When the symptoms of cerebral compression arc at all severe, 
the procedure is not devoid of danger, as the removal of the 
fluid from below may cause a jamming down of the medulla into 
the foramen magnum, followed by sudden death. Only a few 
drops of fluid should therefore be removed, in order to examine 
for the presence of blood. 

(1) The temperature is usually subnormal in cases of severe head 
injury, and the surface of the body is pale, cold, and clammy. 

It cannot be too strongly insisted upon that a" diagnosis based 
upon a single examination shortly after a head injury is very 
likely to be erroneous. All cases, even those which at first view 
appear trivial, should be watched and examined carefully at 
intervals, until several hours have elapsed, lest a case of pro- 
gressive intracranial haemorrhage be overlooked. 

Treatment of Head Injuries 

In degree and extent the individual varieties are endless, but 
from the point of view of treatment, and especially of immediate 
treatment, certain main types are to be distinguished, and may 
be broadly grouped as follows : — 

1. Concussion 

Under this head are included those slighter degrees of contusion 
and laceration of the brain which do not require operative 
measures. * Examination conducted on the lines laid down above 
will exclude the presence of gross injury to the brain, although 
it must not be forgotten that symptoms due to progressive 
haemorrhage may develop later. 

The immediate treatment consists in putting the patient 
into a warm bed, with hot bottles, and awaiting events* If con- 
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sciousness is not restored in a few hours, and yet there are no 
such symptoms of increased intracranial pressure as to demand 
opening the skull, a lumbar puncture may with advantage be 
performed and some cerebro-spinal fluid allowed to escape. It 
will often be found to escape freely under pressure, probably 
indicative of the presence of oedema of the brain, a condition 
which is not uncommon in concussion and laceration of the brain. 

If the pulse indicates a low blood-pressure, the limbs and 
abdomen may be firmly bandaged, and the head kept low. 
Cardiac stimulants must be avoided. An ice-bag may be applied 
to the head. It must not be forgotten that on recovery of con- 
sciousness from a severe concussion the patient may, from 
temporary loss of memory or from the state of excitability which 
sometimes follows, be irresponsible for his actions, and need 
restraint ; sedative drugs also may be required. 

The more severe cases are also sometimes followed by a 
train of symptoms known as those of cerebral irritation. The 
patient lies curled up in bed, with frowning expression and con- 
tracted pupils, and resents being interfered with in any way. 
He refuses food when it is offered, but will take it at his own 
time if it is placed beside him. He will pass water into the 
bed, not because he is incontinent, but because it is too much 
trouble to use a utensil. This state may last for several 
days. Prolonged and rigid quietude is demanded, in proportion 
to the severity of the case. 


2. Compound Comminuted Fracture of the Skull , with or without 
Laceration of the Membranes and Brain 

These cases present no diagnostic difficulty, nor should there 
be the least hesitation in proceeding at once with operative 
treatment. 

Operation. No anaesthetic is required if the patient is uncon- 
scious, but if the incision causes struggling a minimal amount of 
chloroform should be administered. The scalp should be shaved 
completely, and the skin thoroughly cleansed with soap, nail- 
brush, and hot water. It is best, in the next place, to turn down 
a large flap of scalp, including the wound, so as completely to 
expose the fractured surface. This done, all loose fragments are 
to be removed, and any depressed but unseparated pieces of 
bone raised to the level of the surrounding skull. It is particularly 
important to ascertain that there are no splintered fragments of 
the inner table left behind. This is done by sweeping a thin flat 
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instrument for some distance around the bony opening, between 
the skull and the dura mater. If the dura mater is tom, the wound 
in it must be exposed in its whole extent by removal of as much 
bone as may be necessary for that purpose, and any protruding 
brain-matter may be cut away with scissors. The whole wound 
must now be cleansed with a copious stream of sterile* saline 
solution at 110° F. No attempt should be made to suture the 
dura mater. The scalp-flap must next bo cleansed, replaced, 
and sutured, and any dirty bruised edges of the original wound 
freely cut away. 

A large absorbent antiseptic dressing is required, as a con- 
siderable amount of exudation is to be expected, particularly if 
the dura mater has been wounded, when cerebro-spinal fluid may 
continue to escape for several days. The escape of cerebro- 
spinal fluid is usually attended by irregular oscillations of tem- 
perature, quite apart from any ascertainable signs of bacterial 
infection. Some bulging of the brain is to be expected from the 
oedema which so readily follows any cerebral injury. Excessive 
bulging, with the formation of a fungus cerebri indicates infection, 
and this is usually, though not necessarily, followed by a fatal 
termination. Should such a fungus cerebri occur and the patient 
survive the dangers of septic meningitis, a careful watch must bo 
kept for the formation of a localized abscess of the brain. 

3. Depressed Fracture without Scalp Wound 

If there is no wound, the diagnosis of depressed fracture is 
not always easy, especially in the absence of cerebral symptoms. 
Natural irregularities of the surface of the cranium may give 
rise to confusion, and a luematoma of the scalp (Fig. 81) is some- 
times very difficult to distinguish from a depressed fracture 
(Fig. 82). The soft centre and firm edge of a hasmatoma may 
make diagnosis by palpation alone impossible, and in such a case 
the X-rays may be of assistance. Should any doubt remain, the 
trivial risks of an exploratory incision are to be preferred to 
the serious dangers of leaving unrelieved a depressed fracture, 
possibly with spicules of bone penetrating the dura and brain. 
When symptoms of pressure and of cortical irritation are present 
immediately after the accident, no surgeon ‘would hesitate to 
operate, but the same course is, unfortunately, not always 
pursued when immediate oerebral symptoms are absent. Such 
neglected cases provide a not inconsiderable proportion of the 
sufferers from traumatic insanity and focal epilepsy. Few 
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surgeons of the present day would take exception to the rule 
that all cases of depressed fracture of the skull, whether causing 
immediate symptoms or not, should be operated upon. The only 
exceptions are certain of the obstetrical depressions met with in 
the heads of the newly born, because the elasticity of the cranial 
vault "in very early life, together with the growth of the bones, 
may allow spontaneous rectification to occur. 

Operation . Unless the patient is profoundly unconscious, 
chloroform is to be administered, and the scalp shaved and 
cleansed. A flap is turned down so as to expose a large area of 




2Tiu. 82. Depressed fracture of skull. 


skull, including the depressed portion. A medium-sized trephine 
hole is next made close to the edge of the fracture, and through 
this a flat instrument is introduced between the bone and dura 
mater, and the depressed bone raised to its normal level. When 
this has been done the dura mater elevator should be swept 
rotmd over a considerable area between the bone and dura, to 
make sure that there arc no fragments of bone still remaining. 
The wound is then closed. • 

• 

4. Penetrating Wounds of the Skull 

Such injuries are caused by gunshot wounds, and stabs with 
knives and other pointed weapons. If the immediate operative 
treatment of ordinary depressed fractures is necessary, that of 
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punctured wounds is even more so, because of the added dangers 
of foreign bodies, splinters of bone, and sepsis. 

A disc of bone including the punctured wound should be 
removed, spicules of the splintered inner table carefully sought 
for, and the dura or exposed cortex cleansed with a copious 
stream of hot saline solution. In the case of a gunshot wound, 
when the bullet remains lodged it should at once bo localized by 
X-ray examination, and, unless lying in an inaccessible position, 
it should always be removed. 

5. Fracture of the Base of the Skull 

Apart from concomitant intracranial injury, basal fractures 
are of little moment, nor do they require any special treatment 
beyond the disinfection of the ears and nose and keeping the 
patient at rest in bed. Most often there is evidence of concus- 
sion, laceration, or compression, in addition to the bony lesion, 
in which case treatment must be directed to the relief of the 
intracranial complication, as described under Concussion and 
Intracranial Haemorrhage. 

6. Intracranial Hcemorrhage and Cerebral Comyrcmon 

Traumatic haemorrhage may be extradural, intradural, or, 
rarely, intracerebral. It may occur with or without fracture 
of the skull, but is most commonly a complication of fracture. 
When intracerebral, it may result from a penetrating wound of 
the skull. The symptoms are those of increased intracranial 
pressure, with or without focal symptoms. 

In the newly born the haemorrhage is venous, and, according to 
Harvey Cushing, is probably derived from tributaries of the great 
venous sinuses which are tom by the moulding of the head during 
labour. Such an injury is evidenced soon after birth by cyanosis, 
irregular respiration and asphyxia, a tense, non-pulsating fon- 
tanelle, and perhaps by convulsions ; in later life, if recovery 
ensues, by some degree of spastic paralysis. , 

In adult life the bleeding is usually arterial, and may proceed 
from any meningeal vessel torn with the dura in fracture of 
the skull, but when severe enough to cause a rapidly deepening 
coma, the vessel injured is most commonly the* middle meningeal 
artery or its anterior branch. The fundamental symptoms of 
meningeal haemorrhage are convulsions of the contra-lateral 
limbs, followed by deepening coma and hemiplegia. The injury, 
however, may produce an initial concussion, of greater or lesser 
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degree, with its own train of symptoms. These may be in part 
recovered from, and then, with increasing haemorrhage, spasms 
appear, first of the opposite side of the face and then of the arm ; 
more rarely the convulsions arc general. Between the spasms 
the affected limbs may be rigid, but with deepening coma they 
becomd flaccid. 

The pupil on the side of the haemorrhage, at first contracted, 
gradually becomes dilated and stabile, followed by similar changes 
in the pupil of the opposite side. Too much reliance, however, 
must not be placed upon the state of the pupils, which is apt to 
be very variable. The pulse becomes full and gradually more 
slow, until the final phase, when it is irregular ; respiration 
also becomes very irregular, both phenomena being due to 
increasing disturbance of the medullary centres. The blood- 
pressure rises rapidly until the terminal phase. According to 
Cushing, oedema of the optic discs soon begins to appear. 

The question of operation may bo one of great difficulty. In 
the cases with rapidly deepening coma, as when a large meningeal 
artery has been torn, the line of action is clear ; but in the slighter 
degrees the surgeon’s duty is not so obvious, inasmuch as it is 
well known that many such cases recover, or at least survive. 
Cushing, to whose work we owe much of the present knowledge 
of the conditions and consequences of intracranial hoemorrhage, 
is of opinion that if more operations were done in the less severe 
cases for the relief of pressure and the removal of blood-clot, 
there would be fewer of the late complications seen, whether 
epileptic, paralytic, or neurasthenic. 

Operation for middle meningeal haemorrhage . A flap of scalp is 
turned down, with its centre corresponding to a point an inch 
and a half behind the external angular process, and the same 
distance above the zygoma. At this spot a disc of bone is 
removed with a medium-sized trephine, and the aperture enlarged 
as much as may be necessary by means of skull-cutting forceps. 
This classical opening in the skull does not always expose the 
artgry, as in the ease figured (Fig. 83), in which the vessel lies 
farther back than usual. This small abnormality, however, is of 
little moment as the customary trephine opening is much too 
small for any effectual intracranial manipulation, a*hd should 
always bo freely enlarged. 

The artery should either be ligatured in the ordinary manner 
or it must be secured by means of a stitch passed through the 
dura mater upon which it lies. If it should be contained in 
a bony canal at this point, the canal should be plugged with* 
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aseptic wax. Any clot lying between the bone and dura mater 
is now removed by means of a blunt spoon under a stream of 
sterile saline solution at a temperature of 110° F., and the wound 
closed. 

Operation for haemorrhage in fracture of the ham of the skull. 
Many cases of fracture of the base of the skull recover spon- 
taneously, though probably many of the later sequela) could be 
avoided by timely operation. Some, on the other hand, are clearly 



hopeless from the outset, on account of the severity of the cerebral 
injury, or because of concomitant injuries and other factors. 
Between these two classes there is a certain number of cases 
of moderate severity in which unconsciousness is prolonged for 
several days, and in which the patient is obviously suffering from 
cerebral compression from which he either ^eventually dies, or 
recovers with permanent damage to the brain. These are the 
cases in which an operation for the relief of the intracranial 
tension is indicated, and for this purpose the best procedure is 
the subtemporal decompressive operation devised by Cushing. 
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It is not an operation of which the difficulties need deter any 
one accustomed to surgical procedures, and under suitable 
conditions, from undertaking. 

The head having been shaved and cleansed, an incision is made 
so as to mark out a flap covering the whole temporal fossa, and 
with its base upon the zygoma. The flap, consisting of skin and 
temporal fascia, is turned down, and the temporal muscle split 
in the direction of its fibres and elevated from tho underlying 
bone, but without disturbing any of its peripheral attachments. 
The muscle being well retracted, a trephine opening is made, 
and enlarged with bone-cutting forceps until the bone has been 
removed as extensively as possible from beneath the muscle. If 
the blood and clot is extradural, it should be washed away with 
a stream of hot saline solution and any accessible bleeding-point 
secured ; if the tenseness of the dura indicates that the com- 
pression is due to intradural luemorrhage, tho dura mater must 
be opened also. The muscle is then allowed to slip back into 
place, and the flap sutured. 

The opening permits of the escape of the compressing blood 
into the submuscular tissue, whilst the temporal muscle serves 
to control the temporary hernia cerebri which forms after the 
operation. 


IT. INJURIES OF THE SPINE 

The chief importance of any injury to the spine lies in the 
presence or absence of damage to the cord and nerve-roots. 
Many minor and some major injuries of the spine, such as lacera- 
tion of muscles, fascia 4 , or ligaments, as well as partial fractures 
and slight degrees of dislocation, particularly those of the 
unilateral type in the cervical region, occur without damage to 
the cord. According to the figures collected by Donald Armour, 
the spinal cord escapes in one-third of the caser> of injury affect- 
ing the vertebral column. On the other hand, severe damage to 
the cord may occur without obvious signs of gross injury to the 
vertebral column. 

(Concussion of the cord, though a rare condition, undoubtedly 
occurs. Some of the cases diagnosed as such are probably instances 
of damage done by momentary displacement of the bones upon 
one another, such occurs in the cervical region, and others 
may be examples of slight degrees of haemorrhage into the cord 
(hsematomyelia). Yet again, genuinely * functional ' symptoms 
may follow slight injuries to the spine. But there remain a cer- 
tain number of cases which can only be regarded as concussion 
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comparable to that which so frequently happens in the case of 
the brain. The following case illustrates this-well : the patient, 
himsAlf a medical man, in diving from a height into shallow water, 
struck his head against the muddy bottom of the river, causing 
a violent extension of the neck. When removed from the water 
he was completely paralysed and anaesthetic from the level of 
the fifth cervical segment downwards. There was no loss of 
consciousness. After a few minutes, sensation began to return, 
accompanied by tingling, and shortly afterwards ho could move 
his legs. Complete recovery rapidly ensued. 



Fig. 84. Fracture dislocation of the spine. 

Blows and falls upon the back provide a certain number of 
examples of injury to tho spinal cord, as also do stabs and bullet 
wounds, but the more common, and usually tho more severe 
instances, occur from violent flexion or extension of the trunk. 
The commonest form of displacement is that shown diagram- 
matically in Fig. 84, in which the upper portion of the vertebral 
column slides forward upon the lower. Such an accident may 
cause any degree of injury to the cord up to complete severance 
within the theca. The cord may also be damaged in fracture 
dislocatioif of the spine by tho pressure of fragments of detached 
bone, or by being stretched over the sharp angle of bone 
produoed in displacements. Haemorrhage, either extrathecal, 
intrathecal, or into the substance of the cord, may also cause 
pressure symptoms. When the lumbar spine is involved the 
nerves of the cauda equina may be injured. 
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Examination in Cases of Spinal Injury 

If the patient is seen immediately after the accident he will 
usually be found to bo in a collapsed condition, and so long as 
this state persists the nervous symptoms are apt to be misleading. 
The shock should be treated only by warmth in bed and morphia, 
stim ulan ts being withheld in view of the possibility of haemor- 
rhage. When the immediate shock has passed off a careful 
examination should be made : — 

(а) Of the spinal column. 

(б) Of the cord symptoms. 

(c) To ascertain whether any other injuries are present. 

(a) The spinal column. Rigidity, pain, local tenderness, and 
ecchymosis axe first to be looked for. In a muscular man it is 
sometimes difficult to detect even a gross displacement of the 
vertebrae. Any irregularity of the spinous processes, especially 
if accompanied by cord symptoms of even the slightest degree, 
should be looked upon with suspicion, remembering, however, 
that a spinous process or a lamina may bo fractured without any 
interruption of tho continuity of the vertebral column. The 
absence, however, of any break in tho continuity of the spinal 
column does not exclude tho possibility of gross injury to the 
cord, because it is believed that, in the cervical region especially, 
a dislocation can occur and become reduced by tho time that 
the examination is made. A fracture through a single lamina 
may be sufficient to cause a haemorrhage large enough to produce 
symptoms of pressure upon the cord. Whenever possible an 
X-ray examination should be made. 

(b) The spinal cord. It is rarely possible to come to a definite 
conclusion as to the nature or extent of the injury to the cord 
immediately after the accident, and usually it is necessary to 
watch the case most carefully from hour to hour, in order to 
observe whether the signs of damage increase or decrease. It is 
upon tho persistence or alteration of tho cord symptoms rather 
than upon their actual presence at the outset, that a correct 
diagnosis has to be based. Part of the loss of conductivity of 
the cord may be physiological and not anatomical,* and it is 
impossible at first tt> say # how much may bo recovered from. 

The details of the symptoms vary, of course, with the level 
of the injury, and need not be entered into here ; the symp- 
toms common to injuries at any level may be broadly classified 
according to whether the injury is a complete or an incomplete 
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transverse lesion of the cord. If the injury involves the spine at 
or below the level of the first lumbar vertebra, whore the cord 
ends, the only nerve structures damaged will be those of the cauda 
equina, and the symptoms will then depend upon what particular 
l um bar or sacral nerve-roots happen to have been damaged. 
In the area of distribution of those roots there will be pain and 
loss of sensation, with paralysis and subsequent wasting of 
muscles. The segmental areas of altered sensibility are shown 
in Pigs. 85 and 86. 

(i) Symptoms of a complete transverse lesion of the cord. These 
are flaccid paralysis of all muscles below the site of the injury, 
together with total loss of all forms of sensibility ; loss of sphincter 
control; and loss of the deep reflexes. A sluggish plantar 
extensor reflex is not uncommon. If these symptoms are 
present immediately after the injury, and persist for many 
hours without alteration, the probability is that the cord has 
been completely crushed or divided, and that the case is 
hopeless. 

(ii) Symptoms of partial transverse lesion of the cord. There 

may from the outset be evidence that the conductivity of the 
cord is not completely interrupted; or a case which at first 
presents symptoms of a complete transverse lesion may show 
signs of recovery up to a certain point. On the other hand, the 
reverse may hold good ; a case presenting symptoms of in- 
complete transverse lesion may, aftor an interval, present the 
signs of a complete one. In such cases the probability of 
haemorrhage is considerable, and the indication for operation 
becomes clear. The symptoms which indicate an incomplete 
transverse lesion are naturally very variable, but, generally 
speaking, they are weakness of muscles, probably of differing 
degree on the two sides ; alteration of sensation, such as 
diminution of sensibility to pain (pin-prick) and to touch 
(cotton-wool) ; alteration of reflexes, such as exaggeration 
of knee-jerk, an extensor plantar reflex and loss of abdominal 
reflex; and loss of control over the sphincters of varying 
degree. •» 

(c) Concomitant injuries. So severe is the violence necessary 
to cause grave spinal injuries that other serious lesions may co- 
exist, such as fractures of the ribs or pelvis with laceration of the 
thoracic or abdominal viscera. The presence of any such con- 
comitant injury would modify the line of treatment, and might 
at once contra-indicate any operation upon the spine. 
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The Question of Operation in Spinal Injuries 

There still exist very wide differences of opinion with regard 
to operations for fracture-dislocation of the spine. No doubt 
some are deterred from operating by lack of acquaintance with 
the special surgery of the spine ; others by the disappointing 
results that are often obtained ; and others, again, by the idea 
that the necessary manipulations may actually increase the 
damage to the cord. Some wait for days or even weeks, in the 
vain hope that improvement may ensue, and only operate as 
a last resort when the time for effective action has been allowed 
to slip by. 

Even by one unfamiliar with the special technique of 
spinal operations, laminectomy for relief of pressure upon 
the cord may have to be undertaken. The risks of an 
exploratory laminectomy are small compared with those of 
procrastination. In judging of the suitability of any given 
case for operation the following general rules may be of 
service : — 

1. In some cases the contra-indications to operation are clear 
and decisive. These are, (a) such a position of the upper and 
lower portions of the vertebral column with relation to one 
another as to make it obvious that the cord must have been 
completely divided, and (6) serious concomitant injuries or such 
a general condition as to make it clear that death must result. 

2. If there is no evidence whatever of conduction in the cord, 
and this condition persists whilst the patient is under frequent 
and careful observation for many hours, it is probably useless 
to oj^erate. But even under these circumstances some surgeons 
would not shrink from an exploration of the spinal canal, recog- 
nizing the impossibility of making a sure diagnosis without such 
exploration, and knowing that delay will finally abolish any 
chance of recovery (should the cord symptoms be due to com- 
pression by blood or displaced fragments of bone) if operation 
should be undertaken later. 

3t If the symptoms are those of an incomplete lesion, and 
improvement does not take place very rapidly, operation should 
be undertaken. This is especially necessary when deformity is 
still present. # 

4. If after two or threfe hours 9 observation the cord symptoms, 
so far from clearing up, become progressively more marked, the 
probability is that haemorrhage is in progress, and there is then 
no excuse for delaying operation. 

s. & b. a a 
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The objects aimed at in operating upon these cases are precisely 
the same as in the case of cranial injuries, namely, to relieve the 
nerve elements from pressure by displaced bone, remove detached 
fragments of bone, clear away blood-clot, arrest haemorrhage, 
and so to place the cord in the best possible circumstances for 
such recovery as is possible to take place. 

Operation. The mere reduction of a displacement by traction 
and manipulation is not to be recommended. It is unreliable as 
a means of relieving pressure upon the cord, is not devoid of 



danger, and would avail nothing if the pressure wore duo to 
haemorrhage or to a detached fragment of hone. 

The operation which should bo carried out is as follows : tlio 
patient is anaesthetized with chloroform and placed upon* the 
right side, semi-prone. A long incision is made with its centre 
corresponding to the site of injury, over the spinous processes, 
and the posterior aspect of the neural arches freely exposed by 
separation and retraction of the dorsal muscles (Kg. 87). The 
lanunse are then partially sawn through near the articular pro- 
cesses, and the division is completed with bone-cutting forceps. 

The removal of several neural arches is necessary, in order to 
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give a thorough exposure of the spinal canal, and to enable any 
blood-clot and loose fragments of bone to be removed. It is 
essential that the utmost gentleness should be exercised through- 
out ; on no account must the theca or cord be touched with 
fingers or swabs. A stream of hot saline solution at 115° F. 
should.be allowed to run over the wound during the operation ; 
this makes swabbing unnecessary, keeps the parts from becoming 
chilled, and acts as a haemostatic. If the theca is distended with 
blood, it should be opened by a median vertical incision, and the 
clot gently washed away with the stream of hot saline. When 
this is done there is no necessity to suture the theca afterwards. 
The wound is then closed, an abundant antiseptic dressing 
applied, and the patient placed flat upon the back upon a 
water-bed. 

The after-treatment consists chiefly of efforts to prevent the 
formation of bed-sores ; the regular use of the catheter when 
necessary, every effort being made to prevent cystitis ; and daily 
massage and electrical treatment of the paralysed muscles. So 
frequently does cystitis occur in spite of the utmost care, and 
even in the absence of catheterization, that suprapubic drain- 
age has been advocated as a routine measure to prevent this 
dangerous complication. 

III. INJURIES OE PERIPHERAL NERVES 

A peripheral nerve-trunk may be completely divided in an 
incised wound, as so frequently happens in the case of the median 
and ulnar nerves at the wrist ; it may have its conductivity only 
partially interfered with by contusion, laceration, bullet wounds, 
and incised wounds which do not completely divide it ; or there 
may be physiological interference with function due to the 
pressure of displaced fragments of bone in fractures. 

The diagnosis of injury to a nerve-trunk rests upon (a) paralysis 
of the muscles supplied by it, and (b) loss of cutaneous sensibility 
to pain (pin-prick), touch (cotton-wool), and heat and cold. 

Treatment . When the nerve is completely divided there should 
be neither doubt nor delay as to the line of treatment, namely 
immediate suture. The promptness with which this is undertaken 
makes a considerable difference in the prospect of recovery. 

In the case of contusion, laceration, and partial division con- 
siderable difficulties may arise. The exact nature and extent 
of the injury may be difficult to determine, and it may be doubt- 
ful whether operation affords any prospect of improving the 

a a 2 
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condition ; moreover, the nerve at the point of injury may be 
inaccessible. It should not, however, be assumed that because 
there is evidence of partial conductivity in the nerves the 
prospect of recovery cannot be improved by operation. A large 
nerve-trunk may be partly divided by a stab or bullet wound, 
and the divided portion may be capable of suture. ,On the 
other hand, the nerve may have been perforated by a bullet, or 
otherwise damaged in such a manner as to cause no breach in 
its anatomical continuity, and so present a condition which 
operation would not benefit. 

When the injury is due to pressure from displaced fragments 
of bone, immediate operation is imperative, because it is certain 
that an interference of conductivity which is at first only physio- 
logical will very rapidly become permanent from degenerative 
changes. We have seen a case of a depressed fragment of a 
broken clavicle pressing upon the lower cord of the brachia 
plexus ; it was removed within a few hours of the accident, and 
recovery rapidly followed. 

It may, therefore, bo laid down as a rule that in every case of 
complete division of a nerve-trunk, suture should be performed 
as soon as possible after the injury ; and that in cases of partial 
division exploration should bo undertaken anti the case dealt 
with according to the condition found. If the continuity of the 
nerve-trunk as a whole is found to be uninterrupted, nothing 
further should be done. If, however, the trunk is partly divided, 
this portion should be sutured without interference with the 
rest of the nerve. 

Suture of a Divided Nerve ; Operation . 

Inasmuch as primary union is of the utmost importance 
in these cases, the greatest possible attention must be paid 
to cleansing the wound and securing asepsis. On no account 
should strong chemicals be brought into contact with the injured 
nerve, and as weak ones are valueless it is better to avoid their 
use altogether. The ends of the divided nerve having been 
found, for which purpose it is usually necessary to enlarge* the 
wound, they should be accurately approximated with one or two 
sutures of*fine silk carried on a round-bodied needle, and passed 
through the whole thickness of the nerye abfout a quarter of an 
inch from the cut surface. In the case of a large or medium- 
sized nerve, a number of fine silk sutures should be passed through 
the sheath (Eig. 88), so as to approximate accurately its cut edges 
all round, care being taken not to invert the sheath between the 
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cut nerve bundles, nor to permit those bundles to protrude, as 
they are rather apt to do. The wound having been closed, the 
limb is fixed by suitable splints in such a position as to secure 




Fig. 88. Three stages in the suture of a nerve. 


relaxation of the sutured nerve, and this position should be 
maintained for ten days or a fortnight. The after-treatment 
consists of persistent massage and electrical treatment of the 
muscles supplied by the injured nerve. 



CHAPTER XIX 

DISEASES OF THE NERVOUS SYSTEM 
I. UNCONSCIOUSNESS 

A common and serious emergency in practice, both as regards 
causation and treatment, is the condition of unconsciousness. It 
is frequently of rapid or sudden onset, and may be the first 
symptom to draw attention to the existence of unsuspected 
disease. 

In many cases previous knowledge will at once indicate the 
probable cause of the coma ; for example, the patient may be 
known to be suffering from diabetes, cerebral tumour, or chronic 
renal disease. But previous knowledge of a patient does not 
render careful examination unnecessary ; for instance, coma in 
an epileptic or an alcoholic may be due to cerebral injury follow- 
ing a fall. 

In the following description we will consider the method of 
investigation in the case of a patient found unconscious, with 
special reference to those cases in which little or no further in- 
formation is available, as such cases not infrequently involve 
medico-legal questions, so that a careful consideration of all the 
accompanying circumstances is of great importance. 

The common causes of unconsciousness are cranial injury ; 
cerebral haemorrhage, thrombosis, and embolism ; diabetes ; 
epilepsy ; uraemia ; certain poisons (particularly alcohol and 
opium) ; syncope and sunstroke. 

Method of Investigation ojf an Unconsoioits Patient 

1. History . If available, this is often of the greatest help. 
The patient may be known to be an epileptic, or to be suffering 
from diabetes, or to have complained of headache, or to have 
had 'transient hemiplegia or aphasia on a ..previous occasion. 
The method of onset of unconsciousness* should bo ascertained, 
whether gradual as in diabetic coma, or sudden as in cerebral 
hsemorj hage. 

Sometimes, however, no account whatever is forthcoming, and 
the diagnosis has to be made from physical examination alone. 
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2. Signs of injury. These must be carefully sought for (see 
p. 337). 

3. General cvp^earance of the patient. The build and general 
appearance of the patient should be noted. A stout, full-blooded 
individual, with suffused face and stertorous breathing, suggests 
cerebral haemorrhage. Emaciation, on the other hand, points 
rather to a wasting disease such as diabetes. A bitten tongue 
suggests epilepsy. 

4. The degree of coma. This may be estimated by ascertaining 
whether there is any response at all to such stimuli as shouting 
and pinching, or to a pungent odour like ammonia. 

5. Respiration . This may be noisy or stertorous, as in cerebral 
haemorrhage ; slow, almost inaudible breathing occurs in opium 
poisoning : slow, feeble, and often irregular respiration occurs 
in syncope ; deep sighing respirations in diabetic coma. 

6. The breath. The smell of alcohol is readily detectable, but 
it cannot be too strongly insisted upon that the greatest caution 
must be exercised as regards this, as brandy is nearly always 
poured into an unconscious patient’s mouth before the arrival of 
the medical man. Again, laudanum, taken with suicidal intent, 
may be taken in a glass of stout ; the smell of laudanum can 
usually be readily recognized. Acetone has a very characteristic 
odour, and immediately suggests diabetic coma. In uraemia the 
breath has often a distinctive urinous odour. 

7. The circulatory system . In cerebral haemorrhage the pulse 

is often full and hard, and is apt to be somewhat slower than 
normal. The apex beat is often displaced outwards from hyper- 
trophy of the left ventricle, and the aortic second sound is ringing 
in character. In apoplexy due to thrombosis in an atheromatous 
artery, the pulse is much feebler, and the heart sounds fainter, 
with no accentuation of the aortic second sound. The presence 
of the murmurs of mitral stenosis or of aortic disease suggests 
cerebral embolism. The pulse is of high tension in chronic renal 
disease. The syncopal attack of the Stokes-Adams syndrome 
may be recognized from the extreme slowness of the pulse, 
which may be as low as twenty per minute or even lower. In 
a fainting attack the pulse is very feeble, and sometimes almost 
imperceptible. '* 

8. The temperature. In the majority of cases the temperature 
does not afford any help ; it is usually subnormal. In pontine 
haemorrhage, however, the temperature is commonly very high, 
and this is a valuable sign in distinguishing this condition from 
opium poisoning. Hyperpyrexia also occurs in heat-stroke. 
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9. Hemiplegia. This affords the most important evidence of 
focal cerebral disease. The arm and leg on the hemiplegic side 
fall more ‘ dead ’ than do those of the unaffected side when lifted 
up and allowed to drop. The face is asymmetrical, especially in 
its lower half, the paralysed check flaps loosely with respira- 
tion, and the mouth is drawn towards the healthy side. On the 
other hand, rigidity of the limbs is sometimes present on the 
homiplegic side. 

The common causes of hemiplegia are haemorrhages, thrombosis, 
and embolism. In arriving at a decision as to which of these 
factors is responsible, the age of the patient affords some help. 
In the child sudden hemiplegia is commonly embolic in origin ; 
in the young adult it is usually due to syphilitic endarteritis ; in 
the older subject to cerebral haemorrhage or thrombosis. Syphi- 
litic endarteritis and atheromatous disease frequently give rise 
to premonitory attacks of transient aphasia nr hemiplegia, or 
numbness and tingling, antecedent to the apoplectic attack. The 
onset is not so sudden or severe as in haemorrhage, unconscious- 
ness is less marked, and may even be absent. 

10. The reflexes. Both superficial and deep reflexes are 
abolished in deep coma, in loss profound eases, Babinski’s 
sign (viz. an extensor, instead of a flexor movement of the toes, 
especially of the big toe, on stroking the sole of the foot) is 
obtained on the hemiplegic side. The deep reflexes, such as the 
knee-jerk, vary with the depth of the coma. In deep epileptic 
coma the knee-jerks are abolished, but subsequently they 
become brisker than normal. On the whole, the reflexes are not 
very helpful in arriving at a diagnosis. 

11. The eyes, (a) Pupils. Bilateral dilatation is common. 
It occurs in the coma following an epileptic fit, in uraemia, and in 
general cerebral compression. It is the commonest condition of 
the pupil in profound coma. 

Bilateral constriction occurs in opium poisoning and in pontine 
haemorrhage. 

Inequality of the pupils suggosts some unilateral lesion. „ 

(b) The presence of squint. This strongly suggosts the presence 

of local intracranial mischief, such as meningitis. r 

(c) Conjugate deviation. This also points to a local cerebral 
lesion. In a cortical lesion, such as thrombosis or haemorrhage 
with hemiplegia, the deviation of head and eyes is towards the 
paralysed side, especially if convulsions are present. In hemi- 
plegia from haemorrhage into the internal capsule, the deviation 
is towards the unaffected side of the body. 
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(d) The fundus oculi . Optic neuritis is conclusive as to the 
presence of gross intracranial disease, or of uraemia. Examina- 
tion should also be made for the bright white spots in the macular 
region which are characteristic of renal disease. 

12. The ears. The presence of otitis media would suggest the 
possibility of an intracranial abscess or of meningitis ; or blood 
may be found in the meatus, pointing to the possibility of frac- 
ture of the base of the skull. 

13. The urine . The presence of sugar suggests diabetic coma ; 
this may usually be confirmed by the presence of diacetic acid, 
demonstrated by the claret colour produced on the addition of 
ferric chloride to the urine. The presence of albumen is not con- 
clusive evidence of uraemia ; it is frequently present in cerebral 
haemorrhage as the result of arteriosclerosis, and transient albu- 
minuria is common after an epileptic fit. A large amount of 
albumen, however, especially if associated with blood and casts, 
is indicative of nephritis. 

14. The stomach contents . In obscure cases it is wise to wash 
out the stomach and preserve the contents. This is important 
in view of the possibility of poisoning. 

15. Signs of 'poisoning . The mouth and lips may show signs 
of poisoning, such as bleaching of the mucous membrane by 
carbolic acid, strong ammonia, caustic alkali, and mineral acids. 

The lips are usually a bright red colour in carbon monoxide 
poisoning. Attention must be paid to accompanying circum- 
stances ; the patient may have been sleeping in a room with a 
faulty slow combustion stove, for instance. Carbon dioxide may 
be the poisonous gas ; such is found in coal-mines from the gas 
generated by explosions, or in the neighbourhood of limekilns 
and brick-kilns. In the unconsciousness produced by going 
down wells, Haldane has shown that loss of oxygon is the factor 
producing the symptoms, not excess of carbon dioxide. 

16. The cerebro-spinal fluid . The examination of the cerebro- 
spinal fluid may be of great assistance. The operation of lumbar 
puncture is performed as follows (Fig. 2) : the patient lies 
upon his side, with the hips and trunk flexed as much as possible. 
A convenient position for entering the spinal canal is between 
the fourth and fifth lumbar vertebrae, and this is indicated by 
a line drawn between the highest points of the iliac crests. The 
skin is thoroughly cleansed, and a long, stout, sterilized needle, 
such as belongs to an ordinary antitoxin syringe, is inserted in 
this line, half an inch from the mid-line of the body, and thrust 
inwards. A vertebral lamina is usually encountered, but by 
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altering the position of the needle so that it points in an upward, 
forward, and inward direction, the space between the lamina) will 
be found, and the needle can be pushed into the spinal canal. 
As soon as the theca is penetrated, cerebro-spinal fluid escapes, 
and should be received into a sterile test-tube, so that it may, 
if required, be examined bacteriologically. r 

A blood-stained fluid may be obtained in fracture of the skull, 
and frequently in ordinary cerebral hemorrhage. Jn meningitis 
the fluid may be turbid or purulent. 

After centrifugalizing, the fluid may be examined for the 
presence, for instance, of the diplococcus intracellularis, or a 
cytological examination made of the leucocytes. 

Trmlmml 

If a careful examination be made on the preceding lines, an 
accurate diagnosis may be arrived at in the majority of cases. 
Only the immediate treatment will be considered. 

The treatment of the various injuries of the head is described 
in Chapter XVIII, and of uraemic coma at p. 326. 

1. Cerebral ILemorrhao m 

The patient should bo placed in bed with the shoulders slightly 
raised. A pillow should not be placed under the head, for if it 
is sharply bent towards the chest the breathing becomes stertorous 
from the pharynx being partly obstructed by the tongue. An 
ice-bag may be placed on the side of the head ami hot-water 
bottles applied to the extremities. As the patient is unconscious 
great care should be taken witli hot applications lest a burn bo 
produced. Similarly the skin should be kept clean and dry as 
a precaution against bed-sores ; the liability to this complication 
is much lessened by the use of a water-bed. 

As the blood-pressure is usually raised, measures are commonly 
taken to lower it. Inasmuch as increase of intracranial tension is 
accompanied by a compensatory increase of blood-pressure which 
maintains the cerebral blood-flow despite the increased pressure 
within the cranium, it might seem at first sight that to lower 
the blood-pressure would be injudicious, but the good results that 
occasionally follow venesection are incontestable. Venesection 
may be performed in the full-blooded individual with a strong 
pulse ; about ten ounces of blood should be withdrawn. The 
lowering of blood-pressure produced by bleeding is very transient, 
and the good effects are probably to be attributed rather to the 
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relief of the intracranial pressure by the draining away of blood 
from the distended cerebral veins and sinuses. It is specially 
indicated in cases of high arterial tension with a failing heart, 
distended right auricle, and engorged cervical veins. It must be 
remembered that in many cases it is impossible to arrive at a 
diagnosis between haemorrhage and thrombosis. If in doubt 
venesection should on no account be performed. Purgation is 
advisable, and five grains of calomel or a minim of croton oil may 
be placed on the back of the tongue. The catheter should be used 
regularly. 

It is not necessary to give any food for the first twenty-four 
hours ; afterwards milk may be given by the mouth if the patient 
can swallow ; or rectal feeding may have to be employed. 

During the febrile reactionary period the bowels should be kept 
well open and stimulants avoided. 

2. Cerebral Thrombosis 

(а) Syphilitic. Active mercurial treatment is indicated, and 
one of the most suitable methods is daily inunction with a drachm 
of mercurial ointment. Twenty grains of potassium iodide should 
be given three times daily as soon as the patient can swallow. 
Complete recovery cannot be expected, as a certain amount of 
softening must occur, but there is probably a zone of brain tissue 
surrounding the central area which is capable of recovery, and 
this may be favourably influenced by treatment. Further, other 
vessels may be grossly affected, and active treatment will restore 
their patency and diminish the possibility of further thrombosis 
(see also p. 382). 

(б) Atheromatous. This commonly occurs in elderly feeble 
subjects, and the initial shock produced by the apoplexy so 
impairs the force of the circulation as to tend to promote exten- 
sion of the thrombosis. The circulation must therefore be stimu- 
lated. A dose of ammonia and ether maybe given ; the patient 
should be warmly wrapped up, and hot-water bottles applied. 
The use of strong purgatives is inadvisable, but constipation 
should be prevented. 

• 

• 3. Cerebral Embolism 

• 

Nothing can be done either in the direction of treatment of the 
embolism and its resultant softening or of preventing further 
embolisms. The patient should be kept in bed, and attention 
paid to feeding him and avoiding bed-sores. 
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4. Diabetic Coma 

Diabetic coma may come on very rapidly and without any 
premonitory symptoms, or it may follow over-exertion. Some- 
times its onset is heralded by nausea and vomiting. Diacotio 
acid is always present in the urine. *■ 

Treatment. With the view of attempting to ward off the onset of 
coma in cases of diabetes in which the urine gives the red diacetic 
acid reaction with ferric chloride, alkaline treatment should be 
adopted. A drachm of bicarbonate of soda should be given three 
t.imftfl a day and the bowels kept well open. When coma super- 
venes the prognosis is extremely bad, but temporary improvement 
has followed the use of intravenous injection of three or four pints 
of a three per cent solution of bicarbonate of soda. Inhalations 
of oxygen should also be tried. 

5. fcjUNSTROKE 

Exposure to excessive heat may give rise to serious symptoms. 
Alcoholism, exhaustion, and bad ventilation greatly increase the 
liability to an attack. 

(a) Heat exhaustion. Giddiness, nausea, and syncope are the 
main symptoms. The patient should be placed in as cool a place 
as possible. Cold water may be sprinkled on the head and chest, 
and ammonia and other stimulants given. 

(b) Heat stroke. This may be very rapid or even sudden in 
onset. It is characterized by coma and hyperpyrexia. The 
patient should be placed, if possible, in a cold bath, and ice added. 
If a bath is not available ho should bo wrapped in a sheet wrung 
out of cold water and ice laid on it. An ice-bag should be applied 
to the head. The rectal temperature should be taken every two 
or three minutes, and as soon as the temperature is clearly falling 
the ice applications should be stopped, as otherwise dangerous 
collapse may follow. Venesection should not bo performed. 
Stimulants may be nocessary. 

Subsequently hypnotics are often required for insomnia, head- 
ache, and irritability. 


II. CONVULSIONS » 

Diagnosis. It is very important to arrive at an exact diagnosis 
of the cause of a oonvulsive fit, not necessarily that the immediate 
treatment of the attack will be affected, but because the subse- 
quent treatment differs so widely. 
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Consciousness is commonly lost in a convulsion, but in local 
cerebral disease with unilateral convulsion consciousness may 
either be retained throughout the whole tit, or only lost in the 
later stage with generalization of the convulsions. Consciousness 
is also retained during the spasms of strychnine poisoning, of 
tetanus, and of hydrophobia. 

1. Epilepsy 

A long history of recurrent fits is strong evidence that they 
are epileptic in nature. When of recent development they have 
to be distinguished from those resulting from gross cerebral 
disease, from uraemia, and from other conditions mentioned below* 

Treatment, {a) Epileptic fit . The patient may have fallen in 
an awkward position. He should be placed fiat on the floor or 
bed, and his collar should be loosened so that there may be no 
obstruction to breathing. Something should be inserted between 
his teeth to prevent tongue-biting. If vomiting occurs at the 
end of an attack the patient should be placed on his side to 
minimize the risk of some of the stomach contents finding their 
way into the larynx and trachea. If a second fit occurs, an 
inhalation of amyl nitrite or a little chloroform may be given. 
Amyl nitrite, given in the aural stage, will sometimes prevent 
the further development of the attack. Finally, the patient 
should not be awakened after the attack, as severe headache often 
follows a fit, and if he sleeps for several hours it will often have 
passed off by the time of waking. 

(6) Status epileptics. If the fits are frequent the patient 
should be put under the influence of chloroform. Thirty grains 
of chloral may at the same time be injected into the rectum and 
if necessary two or three such injections may be given at hourly 
intervals. Numerous cases have been reported in which cure 
has followed the withdrawal of cerebro-spinal fluid by lumbar 
puncture. This should be done, the patient being chloroformed 
to facilitate the operation. One hundredth of a grain of hydro- 
bromate of hyoscine may also be injected subcutaneously. 

2. Hysterical Fits • 

• 

The fact that some 'hysterical fits are really post-epileptic 
phenomena makes their careful study a matter of importance. 
The main distinctions between epileptic and hysterical fits are 
summarized in the following table (from Gowers) : — 
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Diagnostic Characters of Epileptic and Hysterical Pits 



Epileptic. 

Exciting Cause 
Warning 

Rare. 

Any, but especially special 
senses, unilateral or epi- 
gastric aura. 

Onset 

Sudden. 

Scream 

At onset, strange in sound. 

Convulsion 

Rigidity, followed by * jerk- 
ing % rarely rigidity alone. 

Biting 

Tongue. 

Micturition 

Frequent. 

Defecation. 

Occasional. 

Talking 

Never. 

Duration 

A few minutes. 1 

Restraint 

To provont accidont. 


Hysterical 


Ofton emotional disturbance. 
Palpitation, malaise, choking. 


Sometimes gradual. 

During course, quasi- volitional. 

Rigidity or ' struggling \ 
throwing limbs and head 
about, fighting, kicking. 

Lips, hands, or sometimes 
other people and things. 

Never. 

Never. 

Occasional. 

Ofton half an hour or longer. 

To control violence. 


In the epileptic fit consciousness is absolutely abolished, but 
this often holds good for the hysterical fit. At the same time 
great care should be exercised in what is said before an hysterical 
patient, as it may be remembered afterwards. The epileptic fit 
usually ends gradually, the patient recovering in an exhausted 
lethargic condition or the fit passes into the post-epileptic sleep. 
In hysteria the fit may come to an end abruptly, especially under 
treatment. 

When hysterical attacks are associated with genuine epilepsy, 
it is more commonly of the minor type. Investigation should 
be made as to whether a sudden fall and momentary stillness 
occur before the violent movements begin ; this would suggest 
the presence of petit mal, and the existence of minor seizures 
apart from the hysterical attack would be conclusive evidence. 
The post-epileptic attack is also usually much shorter than the 
ordinary hysterical fit. The general management would be very 
different in the two cases. 

Treatment . Active restraint should be avoided as much as 
possible, as it is very apt to increase the violence of the attack. 
Hysterical patients hardly ever injure themselves. Pressure on 
sensitive spots, such as the supra-orbital nerves, will sometimes 
cut an attack short, and a strong faradic "current is often effectual. 
An injection of a sixth of a grain of apomorphine is the most 
effectual remedy of all ; with the onset of nausea and vomiting 
the attack ceases. 
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3. Infantile Convulsions 

These may occur : — 

(i) At the onset of acute diseases such as measles, scarlet fever, 
and pneumonia. 

(ii) In the asphyxia associated with severe paroxysms of 
whooping-cough. 

(iii) In gross disease of the brain, such as tuberculous meningitis. 

(iv) From reflex irritation such as the cutting of teeth, with 
intestinal colic from unsuitable food and from overfeeding. 
Rickety children are especially susceptible. 

Treatment . The child should be placed in a warm bath, and, 
if there is much fever, ice may be applied to the head with 
advantage. After being in the bath for five minutes or so, it 
should be put to bed, and, if the convulsions continue, an inhala- 
tion of amyl nitrite should be tried. This is sometimes efficacious. 
If not, inhalations of chloroform should be given and should be 
continued whilst other methods are being undertaken and until 
they have had time to exert their effect. The rectum and colon 
should be washed out with salt solution, using a soft rubber tube. 
Chloral hydrate may then be injected 'per rectum . For an infant 
of three months two grains, and for one of twelve months five 
grains would be a suitable dose. This may be repeated in an hour 
if necessary. The chloroform inhalations should be continued 
pending the absorption of the chloral, only just enough being 
given to control the spasms. If there is much cyanosis from 
asphyxia, oxygen inhalations may be temporarily substituted 
for the chloroform. 

If the rectal injection of chloral is not retained, morphia 
should be given hypodermically. A sixtieth of a grain may be 
given to a child of six months and repeated in an hour if 
necessary. 

These measures having been instituted the feeding of the child 
should be inquired into, and if any way unsatisfactory it is wise 
to empty the stomach. This may sometimes be effected by 
tickling the fauces with a feather, but this should not be done if 
the chloroform is still being administered, as vomiting would in 
this case be attended with the risk of food entering the larynx. 
The best course is to wash the stomach out through a soft rubber 
tube. There is no risk of this being in the trachea so long, as the 
breathing is unaffected. Two or three ounces of water should 
be poured through the tube from a funnel, which should then be 
depressed below the level of the patient so that the stomach 
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contents may be expelled. This should be repeated several times 
so as to empty the stomach thoroughly. 

When the fits have subsided and the child is able to swallow, 
a grain of calomel may be given to empty the intestine of any 
unsuitable and irritant foodstuff. 

The cause of the fits should then be considered and step? taken 
to prevent recurrence. The possibility of the onset of pneumonia, 
measles, and other acute infections must be borne in mind, and 
the existence of symptoms suggestive of gross cerebral disease 
sought for. 

The child should be kept very quiet for several days, and it is 
advantageous to give small doses of bromide. Attention should 
be paid to the general hygiene ; rickets or adenoids must be 
treated and errors of feeding corrected. 

4. Urjemio Convulsions 

See p. 325. 

5. Puerperal Eclampsia 

In the case of convulsions in women puerperal eclampsia should 
be kept in mind. This occurs at the latter end of pregnancy or 
during labour and is of very serious import. Opinion is divided 
as to the propriety of inducing labour. The immediate treatment 
is the same as for uraemic convulsions. 

6. Gross Disease oe Brain and Membranes 

Almost any form of gross intracranial disease may be attended 
with convulsions. The attacks may be of Jacksonian type, in 
which the spasms commence in a particular region such as the 
hand or foot, whence they spread in orderly sequence and may 
terminate in a general convulsion. Consciousness is not neces- 
sarily lost. They occur, for instance, in cerebral tumour and 
oerebral syphilis, when the diagnosis will rest on other evidence, 
such as history, headache, vomiting, local paralysis, signs of 
syphilis, and, above all, on the presence of optic neuritis. The 
onset of vascular lesions, such as cerebral thrombosis and cerebral 
embolism, is sometimes accompanied by convulsions which are 
not always restricted to one side. The apoplectic nature of the 
attack and the subsequent hemiplegia are characteristic. 

In general 'paralysis of the insane fits may occur. This disease 
should be borne in mind in the case of a middle-aged adult. The 
pupils should be examined for the Argyll-Robertson reaction and 
for inequality ; the knee-jerks are usually exaggerated, but they 
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are lost in the tabetic type of the disease. Inquiries should be 
made for alterations in general behaviour or for more definite 
mental change. Status epilepticus may occur. 

Treatment. The importance of these cases lies not so much in 
the treatment of the convulsive attack, which must be on the 
generaMines laid down for an epileptic fit, as in their recognition 
as dependent on gross cerebral disease, and the adoption of proper 
treatment or management of the case after the fit has subsided. 
Thus antisyphilitic remedies may be required, the possibility of 
trephining may have to be considered, or the future of a general 
paralytic determined. 


7. Poisons 

Various poisons may give rise to convulsive fits ; only two will 
be mentioned. 

(а) Alcohol . Convulsions may occur after a severe bout of 
drinking, apart from the existence of ordinary epilepsy. The 
breath smells strongly of alcohol, but, as has been insisted on 
already, this must never be allowed too much weight, as it is 
frequently present in convulsive attacks from other causes. The 
history is of the greatest value. The pupils are equal and generally 
dilated. 

Treatment . When there is reason to suspect acute alcoholic 
poisoning the stomach should be washed out through a soft rubber 
tube, and collapse treated by stimulants, such as hot coffee 'per 
rectum , hypodermic injections of strychnine and ether, and by 
hot applications. 

(б) Lead. Severe convulsions preceded by headache occur, 
though rarely, in lead poisoning. The cause may easily be over- 
looked unless other signs, such as wrist-drop or a history of colic, 
are forthcoming. The prognosis is grave. 

Treatment. The patient should bo treated as for an ordinary 
epileptic fit, but in addition lumbar puncture with the withdrawal 
of cerebro-spinal fluid should be performed, as recovery has been 
known to follow this procedure. 


8. Miscellaneous Causes 

(а) Severe hcemorrfiage.' Convulsions were frequently seen in 
the old bleeding days, but haemorrhage is now a rare cause. The 
treatment is that of haemorrhage. 

(б) Bradycardia. Certain cardiac conditions associated with 
extreme slowness of the pulse give rise to attacks varying in 

s.&b. Bb 
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severity from transient syncope to a general convulsion ; the 
condition is known as the Stokes-Adams syndrome. 

The treatment is that of an attack of syncope or of a mild 
epileptic fit. Little can be done to prevent the recurrence of 
attacks, as they are commonly due to irremediable disease of 
the heart muscle, especially of the auriculo- ventricular •bundle. 
Iodide of potassium should bo tried, as it has done good in cases 
due to syphilis. 


XII. MENINGITIS 

Acute meningitis is classified by Prof. Osier as follows : — 


1. Of cerebro-spinal fever, (a) Sporadic, (b) Epidemic. 

2. Pneumococcic. Meninges involved alone or in a general 

pneumococcus infection. 

B. Secondary 
1. Tuberculous. 


2. Pneumococcic. 


3. Pyogenic. 


((a) Secondary to pneumonia, endocar- 
ditis, &c. 

(b) iSecondary to disease or injury of 
cranium or its fossae. 

r{a) Following local disease of cranium or 
I a local infection elsewhere. 

(6) Terminal infection in various chronic 
maladies. 

4. Miscellaneous acute infections. In typhoid fever, in- 
fluenza, diphtheria, gonorrhoea, anthrax, actinomycosis, 
and other acute diseases. 

Of these the most important and the commonest are tubercu- 
lous meningitis, acute cerebro-spinal meningitis, and acute 
pyogenic or septic meningitis. 


Symptoms of Acute Meningitis 

Certain general symptoms of acute meningitis will first bo 
discussed, and the special differential symptoms of the various 
types will be considered later. 

The symptoms vary to some extent according as the inflamma- 
tion is predominantly cortical or basal, and additional symptoms 
are seen if the spinal meninges are invedved. 

The onset is usually sudden, with headache, vomiting and fever; 
a rigor is not uncommon, and in children a convulsion. The 
pain in the head is vory severe, and may bo associated with 
screaming. The temperature rises rapidly to 102° or 103 3 F., and 
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sometimes higher. The muscles of the hack of the neck an* ol'ien 
contracted and painful, and there may bo ret me (ion of the head. 
Whou the spine is involved severe pains are experienced in the 
back and limbs, and opisthotonos is not uncommon. The anus 
and legs may show tonic or clonic spasms, or irregular movements. 
With involvement of the base of the brain the cranial nerves are 
affected, squint is common, and there may be facial paralysis, 
sometimes associated with hemiplegic weakness of the opposite 
limbs. Delirium is common, and it may be of a furious maniacal 
type. Vomiting is usual and independent of food. The pulse is 
at first rapid ; with increasing intracranial tension it become.-, 
slow and irregular, but may quicken again at, a later period. The 
pupils arc at first contracted but later dilated. Optic, neuritis 
may or may not bo present. 

In the early stages the patient is irritable and sensitive to light 
and noise, but later lie becomes more apathetic, convulsions may 
occur from time to time, and ultimately coma develops. Kernig’s 
sign is present : in health, with the thigh flexed at right angles to 
the abdomen, the leg can be extended so as to ln> in a st might 
line with the thigh ; in meningitis, and especially when the spinal 
membranes are involved, spasm of the hamstring muscles presents 
this, and the attempt to straighten < he leg causes considerable pain. 

Owing to the difficulty of swallowing, wasting is rapid and the 
abdomen is often markedly retracted. 

Differential diaynum. it must first, lie pointed out that at, the 
onset oi certain acute specific diseases, esjieeiaily pneumonia and 
typhoid, symptoms of meningitis may be present from cerebral 
congestion without any actual meningeal inilummation. There 
is usually, however, no paralysis of the cranial nerves which are 
so frequently affected in actual meningitis, and careful examina- 
tion may roveui the evidence of pulmonary disease, or if not 
rapidly fatal the course of the disease will clear up the diagnosis. 

Given the symptoms of meningitis a careful general survey of 
the case should be made. Pyogenic infection should be looked 
for.^ Otitis media, mastoiditis, disease or injury of (he cranial 
bones, or of the nasal and accessory cavities, septic foci a in - 
where in the body, sepliea-mia, and erysipelas are some n\ tire 
commoner for-erunuers of suppurative meningitis. * 

In infants meningitis i* usually tubereulou., in nature, and the 
presence oi tuberculous disease elsewhere, a* in the Inn-., ,,r 
peritoneum, would be a further indication. 

The meningitis of cerebro-spinal fever is accompanied h\ more 
marked retraction of head, severe puma in back and limbs, and 

a b u 
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a very definite Kernig’s sign. A petechial rash is common, and 
there is a marked leucocytosis. 

Lumbar puncture . This affords the most conclusive diagnostic 
evidence. The fluid is usually under pressure. 

In tuberculous meningitis it is either clear or slightly turbid ; 
on centrifugalization the cells arc mainly mononuclear, and 
finally tubercle bacilli may be found. 

In cerebro-spinal fever the fluid is usually turbid or purulent ; 
the cells are mainly polymorphonuclear and usually show the 
presence of the diplococcus intracellularis. 

In suppurative meningitis the fluid is often purulent, and con- 
tains enormous numbers of polymorphonuclear cells ; cover-slip 
preparations usually show the presence of pyogenic cocci. 

Treatment . Certain general measures should be adopted, 
whatever be the nature of the meningitis. The room should bo 
kept darkened and quiet, and the patient’s head slightly raised. 
It is well to cut the hair short and to apply an ice-bag to the head. 
The tendency to constipation should be averted by calomel and 
salines. In the stage of irritation with marked headache, and 
especially if convulsions occur, a mixture containing bromide 
and chloral should be given every four hours, but must be dis- 
continued before the stage of coma is reached. 

Lumbar puncture is valuable as a means of diminishing 
the increased intracranial tension. The cerebro-spinal fluid 
spurts out under pressure, provided that the spinal theca is not 
shut off from the cranial subarachnoid space by lymph and 
adhesions. It should not be allowed to escape too quickly, and 
the needle should be withdrawn as soon as the fluid ceases to 
flow freely. The relief of headache and even of coma is often 
marked though transient. The operation may be repeated as the 
signs of pressure return. 

In tuberculous meningitis little more can be done than is above 
indicated. 

In suppurative meningitis thorough surgical treatment of the 
primary focus of disease is essential ; this applies especially to 
oases of otitis media in which the complete mastoid operation 
should be r performed. Repeated lumbar juncture and with- 
drawal of fluid have seemed to do somo«good! 

Drainage of the subarachnoid space is stated to have been 
followed by good results. This is, perhaps, best done at the 
point of division of the Sylvian fissure, through an opening similar 
to that described for ligature of the middle meningeal artery. 
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S. J. Crowe has found that formaldehyde rapidly appears hi 
the corobro-spinal fluid after the administration of urotropin. 
This drug might therefore prove to he. of value in eases ol 
meningitis, and is worthy of trial. 

It is to be noted that in cases of mastoiditis, extradural abscess 
and sinus thrombosis, symptoms of meningitis may develop 
which are due to a simple serous effusion in the suburaehnoid 
space ; these symptoms subside rapidly when the septie focus is 
thoroughly dealt with. It is important to bear in mind tin* 
possibility of this condition lest a ease of this kind presenting 
meningeal symptoms should bo abandoned as hopeless. 

In cerobro-spinal meningitis there, is a better prospect of 
recovery. Repeated lumbar punctures with withdrawal ot fluid 
should be performed, aval in addition anti-meningococcus serum 
should be injected into the spinal theca after the removal oi the 
fluid. 20 c.c. may be given daily for a few days, 

IV. URADACHK 

In the first place disease of the hemes of the skull and of the 
sinuses and accessory cavities, such as the frontal sinus and tin* 
antrum of Highmore, may give rise to severe pain. The site 
of the pain is outside the cranial cavity, though intracranial 
pain may occur with it. Such local affections may usually be 
detected by local tenderness or discharge which give the due both 
to diagnosis and treatment. 

In the case of intracranial pain or headache proper the pain is 
meningeal in origin, the membranes being innervated by the fifth 
nerve, whilst the brain substance itself is devoid of sensibility. 

Headache may be due to direct local irritation of the sensitive 
membrane as by a cortical tumour, or to an increase in the intra- 
cranial tension such as occurs in the later stages of cerebral tumour, 
in meningitis, and probably in anemia. 

In addition to these gross organic causes of intracranial pam 
we have to consider the ordinary forms of headache. The mud 
fully developed form is migraine, in which visual and other central 
disturbances, peripheral vasomotor changes, nausea and vomiting, 
may also occur. The weight of evidence points stnmgl.v to vaso- 
motor change with engorgement of the dura mater and other 
coverings of the brain as being the cause* of the pain, All head- 
aches, however, do not show the peculiar symptom complex of 
migraine with its marked tendency to recurrence. Many mu\ 
be related to a definite cause such as constipation, oxcitcediug, 
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indigestion, alcohol, fatigue, excitement, and anaemia. It is possible 
that some of these are dependent on some definite hut transient 
change, such as engorgement of intracranial vessels or even 
cerebral oedema, as has been suggested in the ease of chlorosis. 
Another common cause is to be found in errors of refraction, 
especially hypermetropia with its attendant spasm of the*ciliary 
muscle, though the actual mechanism of the pain is obscure ; if. 
may be a reflex neuralgia. Neurasthenia is frequently accom- 
panied by vertical headache. Adenoids and nasal obstruction in 
general are occasional causes. Headache is common in con- 
ditions associated with high blood-pressure. 

Treatment. Every case of headache requires careful investiga- 
tion. The presence of corroborating symptoms of gross organic 
disease of the hones of the skull or of the brain should first he 
sought for. If these are present the case should he treated on 
the general lines appropriate for such disease ; at the same time 
the symptomatic headache may require to bo alleviated by 
anodyne drugs. Syphilis in particular should he thought of, as it. 
can give rise to the most severe headache, which will often yield 
promptly with the administration of twenty grains of potassium 
iodide three times daily, coupled witli mercurial inunction. 

In the absence of evidence of organic disease careful search 
should be made for some underlying cause, the treatment of which 
may diminish or arrest the liability to recurrence of the headache. 
Constipation should be prevented. Pood and especially drink 
habits may require careful regulation, and a slight limitation of the 
quantity of food is often very helpful, especially in the gouty and 
in those leading sedentary lives. The condition of the teeth must 
be examined and if necessary rectified. Attention to these three 
points will often completely relieve indigestion and headache. 
Anaemia should be treated. Errors of refraction should receive 
attention, though it is a mistake to assume that this measure alone 
will always prevent recurring attacks of migraine. Neurasthenia 
should be treated on general lines. The headache accompanying 
high blood-pressure is often relieved by a course of nitroglycerin. 

Calcium has been recommended. Pifteen grains of calcium lac- 
tate may be taken three times daily, and we have seen it do good. 

Treatment of the attack. The treatment of a mild attack of 
headache in a patient not prone to severe 'attacks is usually 
simple. It will often be cut short by aspirin (gr. x to xvj, 
phenacetin or antipyrin (gr. x), or caffein citrate (gr. v). It is 
advisable also to give a dose of calomel or blue pill at night, 
followed by a saline purge in the morning. 
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In severer cases, and especially in patients in whom there is 
a tendency to recurrence, the problem is more difficult. The 
sooner treatment Is instituted the better. Fortunately some 
patients are able to predict the headache a day or two before its 
onset. In such cases the bowels should be thoroughly opened and 
bromide (gr. x to xv) alone or eombined with butyl-chloral (gr. v) 
may be given three times daily, (hit often the patient will go to 
bed well and wake up with the headache. I lest in bed is most 
advisable, as getting up aggravates t he pain and often prolong* 
the attack. The extremities are often chilly, and hot' water 
bottles should bo employed ; at the same time an ice- bag to the 
head is useful in bad cases. One of the above-incut ioned nnodj ne 
drugs should be given as soon as possible and repeatial if neces- 
sary; but care should he taken riot to give too large doses of 
antipyrin and phenacotin, Pyramidon (gr. v) is sometimes 
useful. If nausea and vomiting oceur, drinks of hot water should 
be taken; the vomiting is rendered easier and the stomach is 
washed out. Pood is as a rule declined, but tea or enlTee nro 
often kept down and are beneficial. 

The attack may last for a day or two, and often immediate 
treatment seems absolutely unavailing. 

V. MKTJRALMA AND ALMKI> AFKK< THINS 

The conditions associated with pain of peripheral nerve or 
spinal root origin are too numerous to allow* of detailed description, 
but some are of such importance, in view* of t he severe pain attend- 
ing them, that they claim attention in this book. 

1 Tiuukminai* Nkukaujia 

(a) Minor tyye, This may be due to denial caries, snppnmt inn 
in the antrum or frontal sinus, an impacts! wisdom tooth, errors 
of refraction, nasopharyngeal obstruction, or simple exposure to 
cold. In addition the possibility of disease at the base of the 
brain, or of the bones at the huso of the skull should not be o\er- 
locked. Careful examination should In* made for such causes, and 
they should receive appropriate treatment. This being done the 
neuralgia will often subside rapidly , but in many ea-e^w ill require 
treatment, both general and local. 

Drugs. A combination of butyl-chloral Indrutc (low), tincture 
of gelsemium (u\ x), glycerine (t)\ xxx), water to an ounce, given 
every four hours, is often efficacious r or this may follow an initial 
dose of aspirin (gr. x), or phenaeetin (gr. x), or untipy riu (gr. \v). 
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These drugs may be given in smaller doses and repeated. If 
there is any suspicion of syphilis, iodide should be given 
and may with advantage be combined with salicylate of soda-. 
Morphia should not be given unless the pain is of extreme 
severity. 

Local treatment. Local heat by means of a small india-rubber 
hot-water bottle gives great relief ; or hot flannels may be applied 
sprinkled with belladonna or atropine liniment. A small blister 
over the temple or over the site of the supra-orbital or infra-orbital 
nerves is often very helpful. 

General treatment. 1 1 will often be found that the general health 
is impaired : atuemia may be present or the patient is prone to 
rheumatic pains or gout. After Min acute neuralgia, has subsided 
such conditions should receive most careful consideration, the diet 
should be supervised, the bowels regulated, exercise and fresh air 
prescribed, and general tonics given, such as arsenic, iron, and 
strychnine. 

(6) Major neuralgia or tlc-doulonreux. This usually occurs in 
middle or later life, and artorio-sclerosis is frequently present; 
but it may affect young adults in good health, and careful exami- 
nation fails to reveal any of the local troubles so commonly 
found in the minor neuralgia of the fifth nerve. The paroxysmal 
attacks of pain gradually increase in severity, and the intervals 
of freedom become shorter and shorter. The pain usually begins 
in the second or third division of the nerve, but in the course of 
time tends to involve all three parts. The slightest movement, 
such as that involved in talking or eating, suffices to excite a 
violent paroxysm. Persons have even been known to commit 
suicide on account of the intolerable pain. 

Treatment . Medical measures are unavailing except as a tem- 
porary expedient. The usual analgesic* drugs have very little 
effect, and in an acute paroxysm morphia, and even inhalations 
of chloroform, may he necessary. Surgical treatment alone offers 
any prospect of cure. The simpler methods of injection of the 
peripheral branches may first be tried. Alcohol (80 per cent) 
maybe injected with a hypodermic needle into the supra-orbital, 
infra-orbital, or mental foramina. 

Even this, simple procedure may give striking temporary relief, 
but it will usually be necessary to advise the injection of alcohol 
into the main trunks of the second or third divisions of the nerve. 

In an intractable case, and especially when the first division is 
affected, the question of removal of the Gasserian ganglion must 
be considered, 
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2. HniATif'A 

Before making a diagnosis of s^iat ii*n, a thorough examination 
of the patient should bo made with the view of excluding organic 
affections such as disease of the hip or saero-iline joints* pelvic 
tumouc, lesions of the eauda equina, and carcinoma of the 
rectum. 

Sciatica may come on very rapidly, sometimes even suddenly, 
and the pain may he of t he greatest severity. 

Treatment. In a severe, attack absolute rest in bed is essential 
and the bowels should he kept freely open. The pain nan he 
relieved by certain drugs, such as aspirin (gr. \v); ora mixture 
of pot. iod. (gr. x) with soil, salieyl, (gr. \\ ) may he *d\en three 
limes daily. Jf the patient is subject to gout, colchicum should 
bo given. 

Local treatment is equally important Heat is always bene* 
ficial and may conveniently be applied by means of relays of hot 
sand-bags or india-rubber hoi-water bottles. (Naxoterirritatiou 
may be employed either hv means of a series of small blister 4 
applied along the course of the nerve, or by means of the thermo* 
cautery, lightly touching the skin in numerous places ahum the 
course of the nerve. Jf these measures fail to eive relief, ,teu 
puncture may be tried, avoiding any places previously blistered, 
The patient lies on his face, and several needles arc inserted into 
the back of the thigh over the most painful spots, They mu d 
be inserted somewhat deeply*, especially the upper one*, and may' 
be left in situ for ten or fifteen minutes. In int met able eases the 
injection of 80 or 100 e.e. of normal saline into the nerve has 
given very good results ; the injection may la* made at the pomt 
midway between the great trochanter and the ischial tuhematy. 
After any of these measures the limb should he kept abvolufely at 
rest, and this is best insured by means of a long out side splint 

If severe pain persists in spilt* of ail these measure the que turn 
of surgical treatment should he entertained. The opeuine of the 
nerve-sheath at the great sciatic notch is not only follow* d hv 
complete relief of pain, but it may al-o prevent recurrence and 
probably also diminishes the chances of muveular watim* 

• H. LmiUMi * 

Although lumbago must be regarded a* an udfamm tf 01 v 
affection of the sheath* of tin* lumbar mu rle and ot tie bimbu 
and sacral fascia*, it is convenient to eon idei if h« !*• .» , u 1 if, 
quenily associated with or followed by s tate s 
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Treatment. In a severe ease the patient must be put to bed. 
The pain may be so intense that it is imperative to give a hypo- 
dermic injection of morphia, and in this case it is well to combine 
acupuncture with the injection. A sixth or a quarter of a grain 
of morphia may be injected over the most painful area of each side, 
and at the same time the needle may be thrust deeply into the 
tissues in several directions. It is to be noted that the pain is 
often situated low down over the sacrum rather than in the 
lumbar muscles. A large linseed and mustard poultice should 
then be applied over the painful region and repeated frequently. # 

Internally aspirin (gr. x) may ho given three or four times daily, 
or if there is a suspicion of gout, potassium iodide (gr. x) with 
vini colchici (iq xx), and mag. sulph. (gr. xxx), three times daily. 
It is well also to give at the outset three grains of calomel at night, 
followed by a saline purge the next morning. 

As soon as the acute symptoms have subsided massage must 
be resorted to, and it is important that this should be entrusted 
to a really skilled masseur, who will direct his attention to the 
region involved. Thorough massage will cause the resolution of 
the inflammatory exudate, which is to he regarded as the under- 
lying cause of the attack. Subsequently car© should be (limited 
to the food anti drink habits. Overfeeding and over-drinking 
with insufficient exercise have an undoubted influence in per- 
petuating the tendency to attacks. 

4. The Lightning Pains and Crises op Tabes Dorsalis 

Lightning fains. These may often ho relieved by the 
ordinary analgesic drugs and usually require fairly full doses : 
antipyrin (gr.xx), phenacetin (gr. xx), pyramidon (gr. x), exalgin 
(gr. iij), aspirin (gr. xv). A course of nitro-glycerin (gr, 1( l )U ) three 
times daily is sometimes beneficial. 

Grises . Of the many forms of crisis which occur in tabes, the 
gastric crisis is the most distressing. The pain and vomiting may 
be so severe and persisting as to simulate an acute abdominal 
affection such as obstruction or peritonitis, and laparotomy «has 
been performed under this error. 

On the other hand, gastric and duodenal ulcers are not unknown 
in tabes, so that the absence of knee-jerks and an Argyll Robertson 
pupil do not justify us in ignoring the possibility of acute peri- 
tonitis. 

Treatment. All food by the mouth should be withheld, and 
rectal feeding resorted to if the attack does not subside quickly. 
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If the blood -pressure is high, liquor trinitrini may 1 >e given three 
times daily in doses of one or fun minims, if is almost usele^ 
to give ordinary mixtures by the mouth, owing to the vomiting 
Plienacotin (gr, xx) or antipyrin (gr. xx) may be tried pvr rtritnn. 
Hypodermic injections of morphia give relief, but must be 
avoided if possible, as the risks of establishing the morphia habit 
are very great in a chronic disease like tabes. 

With severe and repealed attacks, however, it. is almost 
impossible to withhold morphia, and the question of division of 
.the posterior roots of the seventh to the tenth dorsal nerves should 
be considered. This has been done with complete relief of tin* 
symptoms. 

vr. OKH KBUt >~N PINAL SYPHILIS 
Whilst the later degenerative changes in the nervous system, 
the so-called parnsyphilitic lesions of tabes and general paralysis, 
do not respond to anti-syphilitic measures, the earlier changes 
which tend to develop within two or three years of the primary 
infection improve and sometimes subside under net i\c treatment 
It is therefore of the utmost, importance to recognise these 
changes and to institute vigorous anti-syphilitic treatment a t 
early as possibles and it is for this reason that wo have thought it 
desirable to include a brief summary of cerebrospinal syphilis in 
this chapter. The three main, pathological conditions which are 
met with in syphilis are endarteritis, meningitis, and gttmmnfa, 
and these may be met with singly or in combination. 'Hie 
commoner symptoms resulting from these lesions will Is* brietly 
described first and the diagnosis later. 

J, Vmnutar Lmimt* 

(a) CcnhmL There may be widespread disease of the basal 
arteries. The middle cerebral artery or its branches to tin* basal 
ganglia are very frequently affected, and the commonest clinical 
manifestation is hvm i plvtjUt . The gradual narrow ing of the artery 
leads to the production of very characteristic premonitory symp- 
toms of tingling, or of transient weakness in an arm or leg, or of 
passing aphasia. These are succeeded after a \ariabie interval of 
a few days or weeks by a rapid or sudden hemiplqgia due to 
thrombosis occurring in the narrowed \ev*el, romrioumev* i*. 
often retained or there is a very temporary loss. Syphilis i* 
by far the commonest cause of hemiplegia occurring in young 
adults. Other signs of cerebral syphilis, such as headache and 
vomiting, or absence of the light reflex may also be present. 
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(6) Spinal. Syphilitic disease of the spinal vessels is the com- 
monest cause of the so-called acute myelitis, [t may he associated 
with other signs of cerebro-spinal syphilis, or it occurs in their 
absence. 

As in the case of cerebral thrombosis, premonitory symptoms 
are common, and comprise sensations of tingling or transient 
weakness, which may be followed in a few days by a rapid 
or sudden loss of power and sensation in the legs. In other 
cases the patient goes to bed well and wakes up paralysed. The 
symptoms are the result of local softening of the cord following, 
the loss of its blood-supply, and they vary in severity with the 
extent of the softening. 

With a lesion involving the whole transverse section of the cord 
there will be complete flaccid paralysis with anaesthesia and loss 
of the deep reflexes below the level of the lesion. There is a great 
risk of development of large bed-sores, and death may occur 
rapidly. 

If the lesion is not so extensive, the deep reflexes soon return 
after a temporary abolition, or they may be increased from the 
outset. Gradual improvement occurs, with slow return of sensa- 
tion and of muscular power. The initial retention of urine is 
replaced by incontinence. A spastic condition of the legs gradually 
develops with a tendency to flexor spasms. Recovery frequently 
goes on to an extent that allows the patient to get about with the 
aid of walking-sticks, but with much spastic weakness. The 
greatest care should be taken with the catheterization as there 
is a risk of cystitis and suppurative pyelo-nephritis. 

In still milder cases recovery may be nearly complete. 

2. Syphilitic Meningitis 

(a) Cerebral . Both the dura mater and the pia-araohnoid may 
be affected, and the condition may exist alone or be associated 
with vascular lesions and gummata. The symptoms necessarily 
depend on the region affected. If the motor cortex is affected 
Jacksonian fits are frequently seen. 

With basal meningitis symptoms indicative of affection of%hc 
cranial nerves develop such as squints, facial weakness, and.optie 
neuritis. Headache is nearly always a marked feature and is 
often worse at night. r 

If the meningitis causes blocking of the communications be- 
tween the cerebral and spinal subarachnoid spaces there is reten- 
tion of the cerebro-spinal fluid in the cranial cavity with general 
epileptiform convulsions, drowsiness, and coma. 
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(6) Spinal . Pachymeningitis specially affects the cervical, 
lumbo-sacral, and cauda equina regions. Pain in the back is 
common and is often worse at night. Severe radiating pains occur 
from involvement of the posterior roots, with atrophic paralysis 
corresponding to the affected motor roots. In the cervical region, 
for instance, the pains occur in the neck, shoulders, and arms, 
and muscular atrophy in the thenar and hypothenar groups. 

If the meningitis is of such a degree as also to cause compres- 
sion of the cord, spastic weakness of the legs, exaggeration of the 
* deep reflexes, Babinski’s sign and sensory disturbances will be 
present. If the lesion is above the segments concerned with 
the superficial abdominal reflexes these will be abolished. 

Spinal syphilis not uncommonly takes the form of a meningo- 
myelitis, namely, a combination of diffuse meningitis with de- 
generation of a varying zone of the peripheral white matter of 
the cord from disease of the vessels. The symptoms are those of 
root pains with gradually increasing weakness of limbs, sensory 
disturbances, and bladder weakness. 

The symptoms of spinal tumour are sometimes very closely 
mimicked by the presence of tense cystic collections of cerebro- 
spinal fluid brought about by a matting together of the pia and 
arachnoid at various levels from syphilitic leptomeningitis. These 
cases are very readily amenable to surgical treatment. 

3. Gummata 

(a) Cerebral . Gummata always arise from the pia-arachnoid ; 
they are usually multiple, rarely single. The symptoms of a single 
gumma are those of cerebral tumour. With multiple gummata 
there are diffuse symptoms with headache, convulsions, local or 
general, and later, paralysis and profound mental change. 

(i b ) Spinal . A localized gumma is much rarer than gummatous 
meningitis. It has been found within the medullary substance of 
the cord. The symptoms are those of a local lesion of the cord. 

• 4. Diffuse Cerebral Syphilis 

With widespread syphilitic cerebral disease, of meningeal, 
vascular, and gummatous typo, a picture may be presented that 
very closely resembles general paralysis of the insane, but inas- 
much as it may improve to a marked extent as the result of 
treatment its diagnosis is of great importance. 

The mental symptoms are usually those of depression. Kits of 
local or general type are common, but, in addition, there are 
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indications of local cerebral disease, such as paralysis of cranial 
nerves, headache, and sometimes vomiting and optic neuritis, 
whilst the characteristic tremors and speech defects of general 
paralysis are absent. 

Diagnosis or Syphills or the Nervous System 

History . It is of the utmost importance always to make a very 
careful inquiry in any case of nervous disease as to a history of 
syphilis. In the absence of a history of hard chancre that of 
a soft sore is important, and weight must be attributed even to # 
exposure to the possibility of infection. The possibility of non- 
venereal contagion must not be forgotten. In women a history 
of miscarriages is suggestive. 

Signs of syphilis. Even in the absence of a positive history, 
examination should be made for signs of present or past syphilis, 
such as penile scar, ulcers or scars of ulcers on the legs and face 
and perforation of the palate. 

Condition of the eyes . Signs of past iritis, and the presence of 
choroido-retinitis point strongly to syphilis. Inequality and 
irregularity of the pupils, and especially the absence of the light 
reflex, are extremely common in syphilitic aifections of the 
nervous system. This loss of the light reflex is often seen in 
the absence of other signs of cerebral disease, and may give the 
clue to the nature of an obscure spinal affection. 

Multiplicity of lesions . Affection of both brain and cord is 
unusual except in syphilis and disseminated sclerosis. 

Examination of the blood and cerebrospinal fluid . The Washer- 
man serum reaction is of very great value as indicative of syphilis, 
and combined with a positive result from the ecrobro spinal fluid, 
especially if an excess of lymphocytes were present, would conlinn 
the diagnosis of syphilis of the nervous system. A specimen of 
the patient’s blood (at least 1 c.c.) in a sealed pipette, and of the 
cerebro-spinal fluid (10-20 c.c.) should be sent to a clinical labora- 
tory in cases of doubtful nature. 

Treatment The diagnosis of syphilitic disease of the brahf or 
spinal cord having been made, anti-syphilitic treatment should 
at once be undertaken, 

We would first say that wo consider the usft of k 000 * to be at 
present premature in cases of nervous* disease, though wider 
experience may prove it to be of great value. Similarly, we do 
not recommend the use of injections of arsenical preparations. 

The value of mercury and iodide is beyond question. Mercury 
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may be given in the form of inunction, a drachm of mercurial 
ointment being rubbed into the skin daily. The axillary and 
mammary regions and the loins are convenient sites for its 
application. Anaesthetic areas should be avoided on account of 
the risk of producing sloughing of the skin. Iodide of potassium 
should*at the same time be given by the mouth, commencing 
with 10-grain doses and rapidly increasing the quantity to 20 
or even 30 grains three times daily. 

The teeth should be thoroughly cleaned night and morning to 
• avoid the risk of mercurial stomatitis as far as possible. Should 
it occur, the inunction should be stopped for a few days and then 
resumed in smaller doses or on alternate days ; in any case it is 
well to intermit the treatment every two months for at least 
a week. If the symptoms subside rapidly and the patient is able 
to get up and about it will be more convenient to substitute a pill 
or medicine containing the mercury in place of the inunction. 
Hutchinson’s pill is very useful, or the liquor hydrarg. perchlor. in 
drachm or half -drachm doses may be combined with the iodide. 

It must be remembered that some cases of syphilis of the 
nervous system are very jntractable, and that in others improve- 
ment only takes place to a certain point, a residuum of symptoms 
remaining which are due to fibrous change in the membranes and 
degeneration of nerve cells and fibres. 



CHAPTEll XX 

EMERGENCIES CONNECTED WITH INSANITY 
By R. Deucy Smith, M.D., E.R.C.P. 

X. GENERAL CONSIDERATIONS 

Every practitioner is certain at some period of his career to 
have to deal suddenly with a case of insanity, and such cases 
constitute a very real emergency. 

It is necessary to emphasize at the outset that every mental 
case may be a medico-legal case, and so every practitioner of 
whatever status should make a point of recording at the time of 
examination the results of his observation of the appearance, 
the acts, and the conversation of patients exhibiting evidence 
of mental disorder of however slight a nature. The importance 
of proper notes for subsequent reference cannot bo over-estimated. 
A man who has made notes at the time of examination of the 
patient cannot easily be upset as to his facts in cross-examination. 

Of equal importance is familiarity with the main provisions 
of the Lunacy Acts, 181)0 and 181)1, as to the placing of patients 
under care. It is a common experience Hint many practitioners 
have not a copy of the Acts and need instruction of tho most 
elementary kind in this matter. 

It is therefore urged that every practitioner should obtain 
a copy of the Lunacy Acts 1890 and 1891 which can be bought 
for a few pence, and should also supply himself with tho blank 
forms which are required in order to place patients under care ; 
these can be obtained from any law-stationor. 

H. EXAMINATION OE PATIENTS 

• 

It must be said at the outset that to examine a mental case 
properly needs more time than almost any other case, and that 
often the practitioner fails to elicit the symptoms from not taking 
sufficient time and trouble in his cxamirihtioii. 

A. History. In every case of insanity as full a history us 
'possible should be obtained and recorded. The history should bo 
taken from a near relative, if possible, or from a friend if no 
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relative is available. In some urgent cases no relative or friend 
is immediately available, and as much information as possible 
should then be obtained from the person or persons in contact 
with the patient. The history and information should be at once 
written down, and not left to memory which may be unreliable 
even after a short time ; the name, address and description 
of the informer should be noted, not only for the purposes of 
the practitioner’s own case-book, but because these particulars 
are required if certification becomes necessary. 

The history should be divided into — 

1. Family history. 

2. Previous history of the patient ; general characteristics, 
occupation, habits, civil and social status, illnesses and previous 
attacks of insanity. 

3. History of present illness ; supposed cause, duration, evidence 
of mental disorder, and conduct. 

It is hardly necessary to say that the tendency of those giving 
the history in cases of insanity is to be diffuse and vague, and 
therefore their statements need careful sifting. As conduct is 
the main criterion by which insanity can be gauged , it is necessary 
to ask direct questions as to the patient’s words and acts and to 
ascertain what are the special reasons which have led to the 
request for medical advice. 

B. Access to the patient. The next question is how to gain 
access to the patient. If he be already under treatment for any 
bodily disease, or if he be a member of a family usually attended 
by the practitioner, there is as a rule no great difficulty in gaining 
access to him, but it must always be borne in mind that a person 
suffering from insanity very commonly has no 4 insight ’ into his 
condition, that is to say, he does not grasp that he is ill or requires 
treatment, and, therefore, instead of seeking for advice he repels 
it as unnecessary or insulting and may resist going to or being 
visited by a doctor. The relatives may of course be very helpful 
in this matter, but often they have made it more difficult by 
inventing some totally imaginary story or even telling a direct 
lie to the patient. Very often such stories deprive the prac- 
titioner of any reasonable pretext for doing anything more than 
merely looking at the patient, and prevent him from entering into 
conversation ; moreover, they commonly fail to deceive the 
patient. 

Unfortunately, if a practitioner is already in attendance he 
sometimes makes it very difficult for a consultant by joining in 
a made-up story as to the reasons for a consultation. It is better 

s. & a. c c 
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to say not hin g rather than make a false statement which may 
cause permanent distrust in the patient’s mind. 

It is a good rule that, unless in very exceptional cases, the 
doctor should visit the patient as a doctor and as no one else, 
and should frankly state that he has been asked to see the 
patient as his health has been causing anxiety. * 

When practicable, a relative or friend should introduce the 
doctor to the patient, and should not be allowed to give a false 
name. A practitioner has ordinarily no pretext for breaking 
into a patient’s room unannounced. If such a proceeding has# 
to be undertaken as breaking open a door which is locked or 
bolted on the inside, the responsibility for this should be taken 
by members of the family or an official such as the relieving 
officer or the police. If, however, there is reason to think that 
a patient locked in a room is about to commit suicide or homicide, 
for example a mother with a child, time must not bo lost, and 
the practitioner must then use his own judgement. Relatives 
are very apt to think they can place the whole responsibility in 
insanity on the doctor and are very unwilling to take their 
proper share. If there is reason to believe that the patient has 
lethal weapons the practitioner is perfectly justified in insisting 
that they shall be removed before his visit. In some cases it is 
necessary to instal nurses, male or female, before the practitioner 
can gain access to the patient. 

If a patient has locked himself up alone in a house or flat and 
refuses admission to anybody, and at the same time has given 
indications that he is suffering from unsoundness of mind, it 
may be possible to gain access to him only after a magistrate’s 
order for examination has been obtained (Lunacy Act, 1890, 
sec. 13), or after he has been removed to an infirmary by the 
relieving officer. 

It must always be remembered that for the purpose of certi- 
fication the interview must be held * separately from any other 
practitioner ’ and, therefore, if two practitioners meet it is well 
at once to arrange for separate examinations. 

0. General appearance and surroundings of the patient . Having 
succeeded in seeing the patient, the practitioner should at once 
make a quick mental note of the surroundings, such as whether 
the room is tidy or in disorder, whether there is evidence of 
destructiveness or any eccentric decoration or arrangement of 
furniture. He should note the patient’s position in the room, 
as, for example, whether in bed or up, whether sitting or standing 
or lying in any unusual posture. The conduct of a patient 
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being of the utmost importance in insanity a note should be also 
made as to what he is doing at the time. 

The appearance and facial expression of the patient in many 
cases afford invaluable indications of his condition. His facial 
expression may indicate joy, sorrow, surprise, suspicion, hostility, 
or anger, or there may be absence of expression and vacuity. 
Such conditions as absurd or fixed attitudes, partial facial 
paralysis, marked inequality of pupils, or dribbling of saliva should 
at once strike the attention. Notice at the same time whether 
# he is dressed in the ordinary way or whether there is untidiness, 
neglect of cleanliness in dress and person, or absurd decoration. 
Observations of this nature may form a basis for beginning 
conversation, but ordinarily it is well to begin by the usual 
civilities and by saying that one has been asked to see the patient 
on account of his health, specifying something, such as insomnia, 
loss of appetite, or constipation, from which he may have suffered. 

D. Mental symptoms. It is of great importance to gain the 
patient’s confidence, and this is most likely to be done by a 
natural and self-confident manner such as would be adopted in 
any other illness. 

The general rule of medicine that leading questions should not 
be asked cannot always be carried out in cases of insanity. 
Very often the patient avoids the most important subject at 
first, and the practitioner is obliged gradually to lead up to 
questions about what the former has said or done which may 
direct the flow of conversation into the desired channel. A prac- 
titioner who avoids asking the patient about the very symptoms 
attributed to him often fails entirely to form any correct con- 
clusion as to the mental condition. 

It is not possible within the scope of this chapter to enter 
fully upon the examination of the mental symptoms in insanity, 
but it is most important for the practitioner when called to a 
mental case to remember the chief functions of the normal mind 
and to test the patient as to deviations from health. 

He should therefore examine for — 

(&) Defect and disorder of the special senses ; and abnor- 
malities of visceral sensation. 

(6) Defect and disorder of perception ; hallucinations, and 
illusions ; disorienfatioq, failure of perception of time. 

(c) Disorders of consciousness and of the train of thought ; 
retardation or acceleration of the flow of ideas, confusion, in- 
coherence, failure of judgement and reasoning power, loss or 
alteration of personality. 


c c 2 
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(d) Defect and disorder of memory, remote or recent ; illusions 
of memory (paramnesia) and recognition ; failure of recognition 
and recollection. 

(e) Delusions as to self and as to surroundings ; it is important 

to make sure whether the patient’s statements are of the nature 
of delusion or not, by verification from relatives, r 

(/) Defect and disorder of emotion ; exaltation and depression ; 
suspicion and hostility or, on the contrary, too great friendliness 
or eroticism. 

(g) Defect and disorder of will and attention. Failure of * 
attention, loss of decision, impulsiveness, automatism, imperative 
ideas and acts. 

E. Conduct being profoundly disordered in insanity the prac- 
titioner should pay special attention to it, and should examine 
for departure from what was the patient’s normal conduct, such 
as extravagance, excitement, garrulity, destructiveness, personal 
neglect, masturbation, sexual perversion, indecency, filthy habits, 
violence, homicidal tendency, passivity, silence, resistance, 
rigid attitudes or rhythmical movements (katatonia), refusal of 
food, suicidal threats or attempts, inability for self-preservation, 
inability to follow an occupation or earn a livelihood, disorder 
of speech or writing, moral perversion or criminal acts. In many 
cases the chief disorder of conduct exists in what the patient 
says or writes, and a conclusion has to be arrived at from the 
nature of his conversation or writing as to whether his condition 
is such that he cannot be safely left at liberty. 

F. Physical examination. Serious physical disorder may be 
masked by the mental symptoms, and it must always be remem- 
bered that a statement made by a mental patient as to his con- 
dition is not necessarily a delusion, therefore the heart, lungs, 
abdomen, urine and temperature should be examined as a matter 
of routine. More especially should the state of the nervous 
system be carefully examined, as even in what appears at first 
to be functional insanity signs of organic changes may be found 
which may indicate the early stages of general paralysis. In all 
cases, therefore, the following should be noted : — 

1. The state of the pupils as to size, inequality, alteration in 
shape, failure of light reflex, of accommodation, of consensual 
action and of sympathetic dilatation. c 

2. Any paralysis of external ocular muscles. 

3. Presence or absence of optic neuritis. 

4. Any loss of power in facial muscles, or tremor of face on 
showing teeth or speaking. 
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5. Tremor or inco-ordination or paralysis of tongue. 

6. Tremor or characteristic affection of speech. 

7. Weakness of grasp, change in handwriting, inco-ordination 
or clumsiness in use of the hands. 

8. Alteration in gait ; clumsy, paralytic, ataxic or spastic. 

9. Alteration in knee-jerks ; exaggerated, lost, or unequal. 

10. Loss of control over bladder or rectum. 

11. The occurrence of seizures. 

Examination of the nervous system may also eventually 
# involve examination of the cerebro-spinal fluid by lumbar puncture 
for the presence or absence of lymphocytosis, for the Wassermann 
reaction, or for proteid reaction in cases of suspected general 
paralysis. 

III. GENERAL DISCUSSION OF THE COURSE TO BE ADOPTED IN 
CASES OF INSANITY. 

In any case of mental disorder to which the practitioner may 
be called the questions at once arise : — 

(а) Is the patient in a condition in which he can still be 
regarded as fit for full liberty of action ? 

(б) Can he be treated in his own home, and, if so, what amount 
of nursing and supervision is necessary for his proper care ? 

(c) Must he be sent away from home for treatment, and, if so, 
is he fit for single care or for institutional care ? 

(a) Very few patients suffering from mental disorder are fit 
for full personal liberty. There are patients who suffer from 
hallucinations or from obsessive ideas who are aware of their 
condition and whose conduct as regards their daily life and 
occupation is not seriously affected, but these hardly come under 
the head of emergencies. Directly, however, the conduct (using 
the word in its widest sense) of the patient is affected the question 
of deprivation of full personal liberty arises. 

Some such patients understand their own condition sufficiently 
to be willing to place themselves under care in an institution for 
mental cases, and if the patient be of the private class (as dis- 
tinguished from pauper) the law allows of his admission as 
a Voluntary Boarder in one of the registered hospitals, upon 
his personal application to the Medical Superintendent and 
Managing Committee, or into one of the licensed houses (private 
asylums) with the previous consent of the Commissioners in 
Lunacy, or Visiting Justices, obtained upon his written applica- 
tion. The Commissioners will not usually give their consent for 
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voluntary admission if they have reason to think the patient is 
certifiable, but there are undoubtedly patients who could be 
certified and yet are anxious to have such special care. This is, 
perhaps, especially the case where a patient has had previous 
attacks, and desires to place himself at once under treatment 
when he is aware that another attack is impending. Until such 
a patient is certified as of unsound mind and a Reception. Order 
obtained the law regards him as a free agent, and he has the 
legal right to leave the institution upon giving due notice. 

Often the patient is willing to go voluntarily to a doctor’s „ 
house or private home for borderland cases. The law as to such 
patients is very stringent, Section 315 of the Lunacy Act of 1890 
enacting that 4 Every person who, except under the provision 
of this Act, receives or detains a lunatic, or alleged lunatic, in an 
institution for lunatics, or for payment takes charge of, receives to 
board or lodge , or detains a lunatic or alleged lunatic in an unlicensed 
house , shall be guilty of a misdemeanour, and in the latter case 
shall also be liable to a penalty not exceeding fifty pounds \ 

In every case thus treated much will therefore depend upon 
whether the boarder can be regarded as 4 a lunatic or alleged 
lunatic and whether he is received for payment. In the case 
of a boarder who has been thus received for payment and sub- 
sequently needs detention under a Reception Order either in the 
same house or in some other place, the person who has first 
boarded the patient is almost certain to have a letter from the 
Commissioners asking for particulars as to the circumstances 
under which he was received, as to his mental condition at the 
time, and as to payments. The Commissioners may and do at 
times prosecute those who have so received borderland or early 
cases. 

Unfortunately at present there exists no clause in the English 
Lunacy Acts legalizing the temporary reception without the 
formalities of a Reception Order of those early cases which require 
much care and supervision and yet need not go to an institution. 

Therefore, every one who receives for payment a 4 boarder 9 
or borderland case needs to exercise great care to keep within 
the law. 

There is«no provision in the Lunacy Acts for the admission of 
voluntary boarders to county or borough asylums. 

(b) The answer to the second question as to fitness for treat- 
ment at home depends partly upon the suitability of the home, 
partly upon the patient’s means, and partly upon the nature of 
the case. A patient whose means allow of his house being 
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practically given up for his treatment, or whose house and 
grounds are sufficiently large to provide a separate suite of rooms 
with accommodation for the necessary nursing staff and for out- 
of-door exercise, can be treated at home for a much longer 
period than one who has small means, cramped accommodation, 
and ne opportunity for exercise without being conspicuous or 
disturbing to the neighbours. A flat or hotel is usually a most 
unsuitable and dangerous place for the treatment of insanity. 

In many cases, whatever the nature of the insanity, the 
% relatives are most averse to sending the patient away from home, 
and will strain every nerve not to do so, even at the expense of 
detriment to their own health and at the risk of the patient's 
life and chances of recovery. Further, they will shut their 
eyes to the most obvious symptoms, and will enunciate the time- 
honoured delusion that patients are cruelly treated in asylums 
and that * once there they can never be got out again \ dis- 
regarding the fact that asylums are properly equipped hospitals 
for a definite group of cases and that asylum nurses are trained 
and educated for their special duties just as are general hospital 
nurses. Moreover, the law allows (Lunacy Act, 1890, sec. 72) 
the removal of a patient from an asylum simply on the order 
of the petitioner unless very dangerous or suicidal. It is easier 
to get a patient out of an asylum than to get one in. 

The following cases can for a time be treated at home under 
proper supervision : — 

1. Very young patients. 

2. Senile cases ; when a patient breaks down in advanced age 
and it is undesirable that the close of life should be in an asylum 
if it can be avoided. 

* 3. Some of the shorter and milder puerperal cases. 

4. Some alcoholic cases, such as delirium tremens, short attacks 
of moderate excitement, cases of alcoholic polyneuritic psychosis. 

5. Some cases of general paralysis of the quiet demented type. 

6. Cases of delirious or confusional type. 

7. Cases of the obsessional type without imperative ideas lead- 
ing to dangerous acts. 

8. Some of the milder cases of melancholia. 

9. Cases in which, on account of the patient's occupation or 
social position, thfc avoidance of certification is desirable. 

10. Cases of dementia unassociated with active symptoms. 

When it has been decided to treat the patient for a time in 

his own home the question of nursing and supervision arises at 
once. As a general rule the relatives are totally unfit to nurse 
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or properly supervise the patient, and skilled assistance should 
at once be obtained. There are now many mental nurses who 
have had at least three years training in asylums, who have 
obtained the certificate of the Medico-Psychological Association, 
and whose services can be got through one of the nursing asso- 
ciations. A nurse trained only in a general hospital d*>es not 
as a rule understand the need for constant supervision of a 
mental patient, and is far less familiar with insanity than an 
asylum nurse is with general diseases, which, of course, are 
constantly met with in asylum work. r 

If a patient is considered fit to be treated at home for a time 
the importance of night as well as day supervision should always 
be borne in mind. Very few mental cases can be sufficiently looked 
after by only one nurse, and those especially in which the symptoms 
seem at first sight to be mild, namely early cases of melancholia, 
need more supervision at night than in the daytime, as the early 
morning is the most dangerous time for suicidal possibilities, and 
even with a nurse in the room suicide may occur* Moreover, the 
relations are apt to minimize the symptoms and 4 trust * the patient. 
The safest plan at first is undoubtedly to keep the patient in 
bed until it is seen whether he is sleeping and eating property, 
whether the evacuations arc normal, and what mental symptoms 
he exhibits. The nurses should be installed in charge of the 
patient, and the relatives advised to interfere as little as possible. 

If it is decided to treat a patient at home, it should always be 
remembered that the risks are far greater than in an asylum. 
An ordinary house is full of the possibilities of suicide from 
windows, stairs, knives, razors, blind-cords, and other things* 
The windows of the patient’s room can be prevented from 
opening fully by small blocks placed over the sash-line, or may* 
be protected by wire netting. Dangerous weapons should be 
removed, the bolts of the patient’s room and of the lavatory doors 
should be taken off, and the key of the patient’s room should be 
in the possession of the nurse. If possible, the patient’s room 
should be on the ground floor, and care must be taken that he 
does not gain access to the roof or the windows of upper stories. 
He should never go up or down stairs, or out-of-doors unattended. 

If suicidal, his clothing should be searched daily and the bedding 
before he retires to bed. There is, of course, a natural resistance 
by a patient to submit to control in his own house, and much 
tact is needed in this respect, while the relatives do not always 
support the practitioner in this matter, and are apt to interfere 
with treatment. He should always be careful to give explicit 
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orders to the nurses and see that a record is kept of symptoms, 
diet, and sleep. 

In cases where there is maniacal excitement, which ns a rule 
can only be temporarily treated at home, more nursing help is 
required, the patient usually needing the simultaneous presence 
of two *iurses in the room. When the patient is so excited that 
he cannot be controlled without constant holding, or without the 
use of mechanical restraint, or when he has to be confined 
constantly to one room, he should not be kept long at home, but 
% should be sent to an asylum where mechanical restraint is hardly 
ever required. 

In a private house the noise made by a maniacal patient is 
very distressing to the relatives and neighbours, and the prac- 
titioner is constantly asked for something to keep the patient 
quiet. With regard to this, it is important to remember that 
one must not make a desert and call it peace, that although it is 
possible so to drug a patient that he is constantly torpid, it 
is wrong treatment and is attended by grave risks. 

Although in many oases it is justifiable for a patient to be 
treated for a time in his own homo where the penalties of the 
law for receiving a person of unsound mind for payment do not 
a Pply> y et in cases in which the symptoms are so pronounced and 
continuous that a large amount of personal control is necessary 
and yet the relatives will not hear of an asylum, or when a 
medical man or other authoritative person is put in charge of the 
patient in his own house, or in a house taken specially, it is 
advisable to have the patient certified and a Reception Order 
obtained. In this way he comes under the official cognisance 
of the Lunacy Commissioners, and the provisions of the Act have 
to be complied with. ( Vide posted, ‘ single care \) 

(c) Must the patient be sent away from home, and, if so, is he 
fit for single care or an asylum ? 

Patients who can be treated in single care under certificates 
correspond largely with those who can be treated at home, but 
some patients should thus be treated whose recovery is retarded 
or their symptoms made more acute by the disturbing influences 
of their own homes or relatives. # 

The following are unsuitable for home treatment and should 
be sent to an asylum 

1. Cases of severe acute mania. 

2. Cases of melancholia with marked suicidal or self-mutilating 
tendency, agitation, or persistent refusal of food. 
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3. Cases of delusional insanity (paranoia) especially if with ideas 
of the persecutory type and hostility to relatives or others in 
the house. 

4. Most cases of epileptic insanity and general paralysis. 

5. Cases which cannot be safely treated in an ordinary house 

without resort to mechanical restraint. « 

6. Cases where exercise is needful and yet it cannot he taken 
in a garden or in public roads. 

7. Any case needing prolonged artificial feeding. 

8. Cases showing marked homicidal tendency. 

Assuming that the patient is unfit for treatment as a .boarder 
the law requires that, whether he be under ‘ single care ’ in a 
doctor’s or other house, or whether he goes to an asylum, a Recep- 
tion Order must be obtained. 

IV. CERTIFICATION AND DETENTION 
A . By Reception Order 

For the detention of a patient of the private class, whether 
in an institution or in ‘ single care \ beyond seven days, the 
following are the requirements of the Lunacy Acts : — 

1. A Petition signed by a relative or friend. 

2. A Statement of Particulars. 

3. Two Medical Certificates. 

4. A Reception Order made by a judicial authority (Justice of 
the Peace specially appointed, Judge of County Courts, or 
Magistrate). 

The forms prescribed in the Acts must be strictly complied with. 

1 and 2. The, Petition and the Statement of Pavticatavs 

* r 

These forms are very repellent to the relatives of patients, and 
although it is their duty to fill up the ‘ Petition and Statement 
of Particulars yet as they are frequently much upset by the 
patient’s insanity it behoves the practitioner to assist them in 
this duty, Frequently it will save time and lead to greater 
accuracy if he fills in the blanks, and then, after reading '•the 
forms over and having the facts verified, obtains the signature 
of the person who is to act as petitioner. The blank spaces 
must be carefully filled up in accordance wit h r the marginal notes. 
Certain particulars require to be most* clearly stated, such as 
the full name of the patient, the place where ho was last seen 
by .the petitioner, and the name of the institution or house to 
which it is proposed to send him. The date when the petitioner 
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last saw the patient must be ‘ some clay within fourteen days 
before the date of presentation of the petition \ 

If the petitioner is not related to or connected with the patient, 
the reasons why the petition is not presented by a relative or 
connexion and the circumstances under which the petitioner 
acts must be stated in the proper places. 

It is very important to remember that the petitioner must 
not be related to or connected with either of the persons signing 
the certificates in the relationships specified in the marginal note 
# of the form. The 4 Statement of Particulars ’ speaks for itself, 
but both in this and the petition the blanks must be carefully 
and accurately filled in. Any important omission in this respect 
may lead to delay in obtaining the Reception Order, and may 
lead to the refusal of the Lunacy Commissioners to sanction the 
detention of the patient. Clerical errors may, however, be 
subsequently corrected within fourteen days by order of the 
Commissioners. 

3. The Medical Certificates 

The two medical certificates accompanying the Petition and 
Statement of Particulars must be in the form prescribed by the 
Act. They must be on separate sheets of paper, and one should, 
wherever practicable, be under the hand of the usual medical 
attendant (if any) of the patient. 

Neither of the certifying medical practitioners may be related 
in the ways specified in the Lunacy Act 1890, Sec. 32, and they 
must not be in partnership nor one the assistant of the other. 

Certain persons are disqualified from signing either of the 
certificates ; the full list of these is to be found in the Lunacy 
Act 1890, Sec. 30. 

* Each of the medical practitioners who signs a certificate must 
have personally examined the patient separately from the other 
not more than seven dear days 1 before the presentation of the 
petition. 

The two practitioners must be registered under the Medical 
Act and must be in the actual practice of the medical profession. 
A practitioner who has retired from practice or who is not on the 
Medical Register cannot sign a certificate. 

There are few acts done by a practitioner which require greater 
care and accuracy, as i i> must be remembered that a certificate 
goes far to depriving a person of his liberty. It is unfortunate, 

1 * Clear days * mean days exclusive of the day of examination and of presen- 
tation, e. g. if a patient has been examined on the 1st of a month, the last possible 
day on which the certificate can be presented with the petition is the 9th. 
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therefore, that medical certificates often have to be returned 
by the Commissioners for amplification or amendment. 

The same accuracy of detail is required as in the case of the 
petition ; the name, residence, occupation of the patient, and date 
and place of examination must be carefully filled in, no blank 
spaces being left unfilled. * 

Care must be taken that the patient has been examined 
separately and within the prescribed date, and it must }>e noted 
that the examination must lead the practitioner to the conclusion 
that the patient is a lunatic, or an idiot, or a person of unsound, 
mind, ‘and a proper person to be taken charge of and detained 
under care and treatment \ 

If he cannot come to such a conclusion he is not justified in 
signing a certificate. 

The grounds of the conclusion have to be stated in the body 
of the certificate under the heading of : — 

(a) ‘ Facts indicating insanity observed by myself at the time 
of examination.’ 

This is the essential part of the certificate. 

It must always be borne in mind that these 4 facts ' are the 
material which the judicial authority (Justice of the Ponce, 
Judge of County Courts, or Magistrate) has to take into con- 
sideration before making the Reception Order. Unless the 
justice of the peace is also a medical man ho may be very un- 
familiar with the symptoms of insanity, and, therefore, the facts 
have to be put in plain language, but as concisely as is consistent 
with showing the marked features of the patient’s mental disorder 
and the conduct resulting from it. 

Very often the 4 facts J are insufficiently stated, and matters 
are introduced which, though valuable from the point of vie\jc 
of the case-book, arc irrelevant from that of convincing the 
judicial authority of the necessity for a Reception Order. This 
may lead to delay in placing the patient under care, as the 
judicial authority has the right to postpone the consideration 
of the petition for any time not exceeding seven days, and may 
require the petitioner, certifying practitioners, and patient to 
appear before him for further evidence. Ho may even postpone 
the consideration for a further fourteen days before making the 
order. 

It must also be remembered that by the Lunacy Act 1890 ‘every 
medical certificate made under and for the purposes of this Act 
shall be evidence of the facts therein appearing and of the judge- 
ment therein stated to have been formed by the certifying 
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medical practitioners on such facts, as if the matters therein 
appearing had been verified on oath \ 

Section 317 as to penalties for wilful misstatements is printed 
as a footnote to the form of medical certificate. 

The lay mind commonly looks upon delusions as the most 
important feature of insanity. If delusions or hallucinations 
are referred to in the certificate their exact nature should be 
stated. In the same way such a condition as loss of memory 
should not be stated merely in general terms, but instances 
♦should be specified. If the patient talks incoherently a sample 
of his incoherence should bo given. Above all any disordered 
conduct should bo specified, such instances as violence, destruc- 
tiveness, evidence of suicidal or homicidal tendencies, refusal of 
food, and dirty habits being carefully set out. 

(b) 6 Facts communicated by others 5 need not necessarily be 
filled in if there are sufficiently clear facts in the first and essential 
part of the certificate, but it is usually desirable to add corro- 
borative facts in the second part, the names, addresses, and 
description of the informants being fully given. Sometimes, if 
the facts observed personally by the certifier are few, the facts 
communicated by others are of special importance, such for 
example as attempts at suicide, or other insane conduct which 
the practitioner has not had the opportunity of observing. 
Care should be taken to be sure of the bonafides of the informant. 

The certificate closes with a statement as to the fitness or 
otherwise of the patient’s bodily health to allow of removal, and 
another as to having read the section of the Act as to penalties 
for wilful misstatements. The certificate is then dated and 
signed. The date need not be the same as that of examination, 
but neither of these dates must be more than seven clear days 1 
before the presentation of the petition to the judicial authority. 

Some practitioners refuse to sign any certificate of lunacy on 
the ground of the risk of subsequent possible litigation by the 
patient. It should, however, be borne in mind that clause 
330 of the Lunacy Act 1890 affords protection to those who 
haVfc signed certificates if they have acted in good faith and with 
reasonable care. 

Such proceedings may, upon summary application to the High 
Court or a Judge thereof, be stayed if the Court or Judge is 
satisfied that there is no reasonable ground for alleging want of 
good faith or reasonable care. 


Vide footnote, p. 395. 
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4. The Reception Order 

Tho Reception Order in obtained upon a private application 
to a Specially appointed Justice of the Peace, a Judge of County 
Courts, or a Stipendiary Magistrate. As a matter of practice it is 
usually made to "a Justice of tho Peace, the list of Specially 
appointed Justices for each county and quarter sessions borough 
being published annually by the Clerk of the Peace and obtainable 
from him. 

The Petition, Statement of Particulars, and Certificates must* 
be in order before presentation, and if one of the certificates be 
not signed by the usual medical attendant the reason must be 
stated in writing to tho Justice. If a previous jwtitiou has been 
dismissed the facts must be stated in the fresh petition (see 
form), with a copy, obtained from the Lunacy Commissioners 
at tho petitioner’s expense, of tho statement sent to them of the 
reasons for its dismissal. 

The Justice has the option of seeing the patient before making 
the order. 

If tho judicial authority be a relative of the person applying 
for the order, or of the lunatic, or of the husband or wife of the 
lunatic, he cannot make a Reception Order, 

If the judicial authority dismisses the petition he must give the 
petitioner a statement in writing of his reason for so doing, and 
must also send a copy to the Commissioners, or, if the patient is 
detained under an Urgency Order, must send notice to the person 
in whose charge the patient is that the petition has been dismissed. 

When a Reception Order has been duly made it is sufficient 
authority for the petitioner or any person authorized by him 
4 to take the lunatic and convey him to the place mentioned in 
such order and for his reception and detention therein * within 
seven dear days of its date?- If the reception is not carried out 
within this time the order ceases to have any force. 

It is the duty of the petitioner to see that all the documents, 
namely the petition, statement, medical certificates and order, 
are delivered to the manager of the institution for lunatics in 
which, or to the person by whom, the lunatic is to be received. 

Without these documents the manager or the person receiving 
a single patient cannot admit him. 

Very commonly the petitioner requests the practitioner or 
else authorizes nurses to convey the patient to the place of 

1 e. g. An order made on the 1st day of a month remains in force for tho 
purpose of admission to an asylum until the 9th. 
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detention. Unless there is any special reason against it, it is 
desirable that a relative or the petitioner should also take part 
in this. 

B. By Urgency Order ’’ 

Although many patients of the private class whoso cases may 
be said to be urgent are dealt with by the completion of the 
Petition, Statement, Medical Certificates, and Reception Order 
in one day, yet in other cases even this delay cannot be afforded, 
or there may be difficulty in arranging promptly for the con- 
sideration of the petition by a Justice. The law, therefore, 
allows of a temporary detention by means of an Urgency Order 
in the form prescribed by the Act. Clause Li of the Lunacy Act 
1890 enacts that 4 in cases of urgency where it is expedient, 
either for the welfare of the person (not a pauper) alleged to be 
a lunatic, or for the public safety, that the alleged lunatic should 
be forthwith placed under care and treatment, he may be received 
and detained in an institution for lunatics, or as a single patient 
upon an Urgency Order, mado (if possible) by the husband or 
wife or by a relative of the alleged lunatic, accompanied by one 
medical certificate \ 

The following documents are required : — 

1. The Urgency Order. 

2. Statement of Particulars. 

3. One Medical Certificate with special urgency clause. 

The person signing the Urgency Order must be at least twenty- 
one years of age and must have seen the patient within two day s 
before 1 the date of the order, and must not be related to the 
person signing the Certificate in the ways specified in the marginal 
note. If not the husband or wife or a relative of the patient, 
1/he reasons for this and the circumstances under which the 
signer acts must he stated in the order. 

The Urgency Order may be signed before or after a petition 
has been presented, and must be referred to in the petition* 

Accompanying the Urgency Order must be a Statement of 
Particulars exactly as in the case of a petition. 

tfho order remains in force for .seven days - from Us date, or, if 
a petition is pending, until it is disposed of. The same care as to 
details must be observed as in the case of a petition. The 
Urgency Certificate is ir* the same form as the ordinary certificate 

1 N.B. Two days, not two clear days. If the patient was last seen on the 
1st the order cannot be made later than the 3rd. 

a Seven days, not seven clear days, therefore only valid from the 3rd to the 
10th of a month. 
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accompanying a petition, with the addition of a clause giving 
the reasons why the patient should be forthwith placed under 
care and treatment. 

It is important to remember that in the case of an Urgency 
Order 4 the lunatic shall not be received under the order unless it 
appears by the medical certificate that the certifying ‘medical 
practitioner has personally examined the alleged lunatic not more 
than two clear days 1 before Ms reception 

In many cases, especially in alcoholic insanity, it is important 
that, although the Urgency Order and one certificate are made- 
use of, another practitioner shall have examined the patient so 
as to be prepared to sign the second certificate for subsequent 
presentation with the petition. If this is not done there is 
sometimes difficulty in obtaining the second certificate after the 
patient’s admission as the more acute symptoms may rapidly 
disappear. 

The signer of the Urgency Certificate may sign a duplicate of 
his certificate for the purposes of the petition. 

If a petition accompanied by a statement of particulars and 
two medical certificates is not presented to a judicial authority 
within seven days 2 from the date of the Urgency Order the 
patient has to be discharged and fresh steps taken. Therefore, 
when a patient has been admitted under an Urgency Order, no 
time should be lost in completing the papers necessary for 
obtaining a Reception Order. 

G. By Summary Reception Order 

A Summary Reception Order is one made by a Justice of the 
Peace without petition and is applicable to : — 

(a) Neglected lunatics. • 

(b) Wandering lunatics. 

(c) Pauper lunatics. 

(a) Neglected lunatics. By Section 13 of the Lunacy Act every 
constable, relieving officer, or overseer who 4 has knowledge 7 
that any person within his district who is not a pauper and not 
wandering at large is deemed to be a lunatic and is not under 
proper care and control, or is cruelly treated or neglected by any 
relative of other person in charge of him, shall, within three days 
after obtaining such knowledge, give information upon oath to 
a Justice who is a judicial authority under the Act. 

1 Two dear days. If the patient is admitted on the 10th the urgency certifi- 
cate may be made on facts observed on the 7th, 

a Seven days, not seven clear days. 
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The Justice may himself visit the alleged lunatic, and Whether 
he does so or not he shall direct and authorize two medical practi- 
tioners to visit and examine the patient and certify as to his 
mental state. The J ustice may then make an order for the patient 
to be received and detained in any institution for lunatics to 
which, if a pauper, he might be sent under the Act. The order is 
made on a special form (No. 15) in the second schedule of the Act. 
The Statement of Particulars is made and signed by the relieving 
officer or other person giving the information. 

• This procedure is also of use in those cases where a patient (or 
sometimes two together) of the private class has secluded himself 
in his own house, refusing to allow his relatives to have access 
to him, and is acting in a manifestly insane way, becoming a 
nuisance to his neighbours, or acting in a way dangerous to 
them or to his own health. If there is no relative available to 
give the information required it may be the duty of a practitioner 
who becomes aware of the facts to inform the above-named 
officials or to give the information himself on oath to the 
Justice. 

(6) Wandering lunatics . By Section 15 of the Act every con- 
stable, relieving officer, or overseer who has knowledge that any 
person, whether a pauper or not , wandering at large within the 
district or parish is deemed to be a lunatic, shall immediately 
apprehend and take him or cause him to be taken before a 
Justice. Any Justice also who receives information upon oath 
of any person as to the existence of a wandering lunatic may 
make an order for his apprehension. 

The Justice must examine the patient himself and call in 
a practitioner to examine him, and if a medical certificate is 
signed the Justice may make an order for his reception and 
detention in an institution. The order is also made on a special 
form (No. 12) as provided in the second schedule to the Act, 
and is accompanied by a statement of particulars usually signed 
by the relieving officer. 

(c) Pauper lunatics. Every medical officer of a Union who 
has knowledge that a pauper resident within his district is, or is 
deemed to be, a lunatic, shall within three days give notice to 
the relieving officer of the district, or if there bo nonb, to the 
overseer of the parisfi. # 

This official on becoming aware by notice from the medical 
officer or otherwise that a pauper resident in the parish is 
a lunatic, must within three days give notice to a Justice. 
The Justice must examine him, either at his own house or else- 

s. & b. d d 
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where, and call in a medical practitioner to examine him, when 
the same steps are taken as in the case of wandering lunatics. 

The Justice may send a pauper lunatic — 

(1) To an asylum either public or private (in the case of 
private asylums admitting pauper patients). 

(2) To a workhouse. 

(3) To the custody of friends with outdoor relief. 

An important provision of the Act is that in urgent cases 
a constable, relieving officer, or overseer may remove the alleged 
lunatic to the workhouse forthwith for detention for three clays, 
during which time the proceedings as above required by the Act 
must be taken. 

If the Justice makes an order for the patient’s admission to 
a workhouse his detention is authorized for fourteen days. 
Further detention in a workhouse is illegal unless a Justice 
makes a special order (Form 11) upon the certificate of the 
workhouse medical officer. In, cases which become unfit for 
detention in a workhouse proceedings have to be taken for 
removal to an asylum. 

Many slight cases recover sufficiently in fourteen days to 
return to their relatives, or else their certification for* an asylum 
or for further workhouse detention becomes difficult and they 
are released, only to relapse, when the proceeding^ have to be 
recommenced. 

V. PATIENTS IN SINGLE CARE 

As many medical practitioners receive, or desire to receive, 
patients into their houses under reception orders in 4 single care 
it is important for them to note the following duties : 

1. If the patient is received under an Urgency Order cere 
must be taken to see that the Order and accompanying certificate 
are properly filled up and are within the proper dates allowed 
by the law. The necessary steps must then be taken at once 
for obtaining the Reception Order. 

2. Whether the patient is at first admitted under an Urgency 
Order or not, the same care must be taken to see that the petition, 
medical certificates, and Reception Order are correctly completed 
and within date. 

3. It must be remembered that a R^cep&on Order, 4 if the same 

to be in conformity with this Act,’ is sufficient authority for 
reception and detention. The onus lies on the person receiving 
the patient to see that the Order appears to be in conformity 
with the Act. 
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For instance, if the Order has been made on certificates, one 
or both of which were signed on facts observed more than seven 
clear days before the presentation of the petition, or if the Order 
had been made more than seven clear days previously to reception, 
the person receiving the patient would be breaking the law. 

4. If, by the Reception Order, it appears that the patient was 
not seen by the Justice before making the Order, the patient 
has within 24 hours to be served in a form prescribed in the Act 
with ' notice of right 9 to be taken before or visited by a judicial 

•authority. The patient may exercise this right within seven 
days after reception (Lunacy Act, Sec. 8) by filling up a statu- 
tory form, which must then be posted to the Justice’s clerk of the 
Petty Sessional Division. 

If this notice is not served on the patient the e medical atten- 
dant ’ must, within 24 hours after reception, send a certificate to 
the Lunacy Commissioners stating that the exercise of such right 
would be prejudicial. 

5. Within one clear day after admission, notice of the admission, 
with a copy of the Urgency Order, statement, and certificate, or 
of the Reception Order and of the documents accompanying the 
same, must be sent to the Lunacy Commissioners, 66 Victoria 
Street, S.W. 

6. Every jingle patient must have a regular * medical atten- 
dant 9 who qpat visit him once at least in every two weeks and 
must not derive, or have a partner, father, son, or brother deriving, 
any profit from the care of the patient. 

The medical attendant must have the approval of the Com- 
missioners, he must keep the history and full notes of the case 
in the Medical Journal, and he must, not less than two nor more 
than seven days after the reception of the patient, send a Medical 
Statement to the Commissioners in the form required by tlieir 
Rules. 

The regulations as to the correspondence of patients, the use 
of mechanical restraint or seclusion, as to subsequent reports to 
the Commissioners, escape and recapture, leave of absence, 
discharge, and death, will be found in the Lunacy Acts and Rules 
of the Commissioners with which it is the duty of practitioners 
receiving single patients to make themselves familiar. It is 
important to remember «fchat the Reception Order expires at the 
end of a year from its date unless renewed by a speciaLxeport 
and certificate sent to the Commissioners not more than a month 
and not less thanseven days before its expiration (Lunacy Act 1891, 
Sec. 7). It has also to be renewed subsequently at stated periods. 

D d 2 
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VI. CERTAIN SPECIAL EMERGENCIES CONNECTED WITH 
INSANITY 

1. Suicidal Tendency and Attempts 

The practitioner may be called to a patient who has (a) 
attempted suicide, or ( b ) has threatened it, or (c) is found upon 
examination to have suicidal desires or impulses. 

(а) If the patient has attempted suicide in any way, the question 
of his immediate medical or surgical treatment must depend upon * 
the nature of the attempt and the injuries sustained, and need 
not be elaborated in this chapter. The importance of the need 
for immediate and constant supervision both by day and by 
night must be emphasized, as the patient may seize the oppor- 
tunity of even momentary absence of the nurse to repeat the 
attempt. If severe injuries necessitating special surgical nursing 
have been sustained the nursing staff should be strengthened by 
asylum-trained nurses, as these are much more conversant with 
the ways of suicidal patients and the need for constant super- 
vision. After such an attempt the nurse in attendance must 
not leave the patient’s room even for an instant without another 
nurse or a responsible person replacing him or her. 

The mental condition of any patient who has attempted 
suicide should immediately be inquired into. The attempt may 
be merely the result of a sudden impulse due to alcoholic excess 
or sudden emotional stress, or may be only one symptom of 
a continuing insanity. 

In some cases where the patient desperately tries to repeat 
the act some form of mechanical restraint may be necessary, 
but in such cases the patient should be promptly certified and 
sent to an asylum. 

(б) In the case of a patient who has threatened suicide there 
must not he the least hesitation in ordering at once constant 
skilled supervision both by day and by night. ►Supervision must 
not be relaxed until the practitioner feels assured that the mental 
disorder giving rise to the threat has disappeared, and it i« his 
duty to ascertain what are the patient’s thoughts and ideas and 
whether they have returned to the normal channel. Patients 
sometimes profess penitence and avow l^iat fhe attempt will not 
he repeated, while they maintain the same desire and are totally 
untrustworthy. While, as a general rule, it may be said that 
those patients who are quietly suicidal and say little about it 
and yet watch for any and every opportunity are the most 
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dangerous, it is a great fallacy (which one hears constantly 
repeated) to say that patients who talk about suicide will never 
do it. Many talk about it for a long time, but at last comes the 
decision. There are many who not only talk about it and about 
being impelled to do it, but also beg to be protected or even 
to be ^mechanically restrained from making any attempt. In 
such cases it is absolutely cruel to the patient not to afford him 
constant supervision. 

(o) Patients found upon examination to have suicidal desires 
* or impulses. 

The jnajority of these are suffering from mental depression 
in its various forms. If the case is one that can be managed 
at home, or in single care under a Reception Order, the need for 
constant skilled supervision must again be emphasized. The 
question of asylum care arises at once in suicidal cases. Perhaps 
the most dangerous cases are thoso with delusions of obstruction 
of any part of the alimentary canal, those who have delusions of 
sexual impotence, those who have dread of death by fire, and 
those who, without giving utterance to any delusion, make sudden 
determined attempts. Any case of melancholia must alw r ays he 
regarded as potentially suicidal. Those patients who recognize 
ihoir own condition and ask to go to an asylum should certainly 
have the necessary arrangements made as they are often wiser 
than their relatives with regard to this. 

Occasionally patients suffering from maniacal excitement make 
impulsive attempts at suicide or self-mutilation ; general para- 
lytics if depressed may have suicidal desire, and if exalted may 
desire to do some act which would end in self-injury or death ; 
some epileptics are depressed and suicidal, and stuporous patients 
4 nay show sudden suicidal frenzy. Those suffering from delu- 
sional insanity may seek refuge in death from imaginary perse- 
cution. 

2. Self-Mutilation 

Patients who do not desire to commit suicide may sometimes 
as it were accidentally effect this by severe self-mutilation. Such 
an occurrence as gouging out the eyes may happen suddenly 
during maniacal excitement, or in obedience to voices, or from 
some delusion. A patient has been known to cut off her right 
hand and gouge otit her right eye in obedience to the biblical 
command against offencling members. Those addicted to self- 
abuse may attempt to remove the testicles, or may succeed in 
removing them and the penis, at great risk of death by haemor- 
rhage. Another may attempt to remove his own rectum on the 
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supposition that he has cancer. The possibility of self-mutilation 
should always be borne in mind in acute cases. Constant super- 
vision is the best safeguard, but in some of those who tend to 
repeat the act, the addition of some simple mechanical means 
such as locked fingerless gloves is useful. \i the patient is under 
certificates such restraint has to be recorded in the proper Register 
and its use certified for. 

3. Homicidal Tendency and Attempts 

No patient with homicidal tendency ought to be left at large. # 
In far too many cases are dangerous patients left at liberty until 
murder occurs. Unfortunately although the practitioner may 
strongly advise that such a patient shall be certified and placed 
under care, the relatives often will not take the necessary steps. 
In some such cases it may be the duty of the practitioner, after 
warning the relatives, to inform the police or a magistrate of 
the facts. Perhaps the most dangerous homicidal patients are 
those suffering from fixed and organized delusions of persecution 
who have decided to be revenged on their imaginary perse- 
cutor. If not certified promptly the end is not unlikely to be 
a murder followed by a verdict of fi guilty, but insane \ and 
a life-long seclusion in a criminal asylum. Other dangerous 
homicidal patients are those suffering from epilepsy, some acute 
maniacal cases, many puerperal and lactational cases, those 
suffering from insanity with imperative ideas towards homicide, 
those commanded by 4 voices * to commit homicide, some excited 
and exalted general paralytics, and some cases where depression 
leads the patient to commit homicide in order that he may be 
hanged for murder. Many transitory alcoholic cases are for the 
time being intensely homicidal and may subsequently have nc* 
memory of their conduct. 

Most of these cases need to be sent to an asylum under an 
Urgency Order, or, if paupers, to have the matter placed at once 
in the hands of the police or relieving officer. While steps are 
being taken to place the patient under care it is a good rule to 
have two efficient and responsible persons always present with him. 
The patient should be carefully searched for dangerous weapons or 
missiles. * 

* 

4. Sudden Dangerous Excitement 

This may occur with great rapidity in very acute maniacal 
cases, and especially in those due to alcohol, the puerperal state, 
epilepsy, and general paralysis. The patient should, if possible, 
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be kept in bed, and at least two efficient nurses should be obtained, 
with provision for others to succeed them at intervals. A brisk 
purgative should be given at first. The treatment of such cases 
in private is difficult. Very often constant handling by nurses 
irritates the patient more, and unless the patient is likely to be 
dangerous the less ho is held tho better. Such cases may be given 
an amount of liberty in an asylum which cannot be permitted 
in a private house, where sedative drugs or mechanical restraint, 
such as the use of towels or sheets tied to the bed are often 
^resorted to. In sthenic cases the wot pack may be used for short 
periods of not more than an hour at a time and often exercises 
a calming and sedative effect. Any measures of this kind come 
under the head of ‘ mechanical restraint 1 and under the regula- 
tions of the Lunacy Commissioners if the patient is under certi- 
ficates, and such restraint should never be used by the nurses 
except under definite medical orders. 

For producing sleep paraldehyde, sulphonal, or the bromides 
are tho most useful drugs. Morphia should not be used in 
maniacal excitement. Hydrobromate of hyoscine is often used 
hypodermically or by the mouth. It should never be given at 
first in larger doses than gr. - X J 0 , and its effects need to be most 
carefully observed as dangerous or fatal collapse may follow. 
If its use is continued it is apt to cause hallucinations and de- 
lirium. Destruction of clothing may bo prevented by the use of 
specially made garments of very strong materials or by the use 
of padded fingerless gloves. In any case where great excitement 
or destructiveness continues tho patient should be promptly sent 
to an asylum. 


• f>. Artificial Feeding 

Many insane persons require artificial feeding in consequence 
of refusal of food. In no ease should refusal of food be allowed 
to continue for more than a very short time. This applies 
especially to cases where there is already loss of flesh and a state 
of exhaustion, as in patients suffering from mental disorder of 
the'oonfusionftl or delirious typo, in whom refusal of food may 
quickly lead to a condition of danger or to a fatal^result. If 
artificial feeding ha begun it must be continued three or more 
times a day until tho ptstient is taking enough not only to main- 
tain tho balance between waste and repair, but to lead to marked 
physical improvement. In all cases attempts should he made 
at first to feed by spoon "ov feeding-cup, and this can often he 
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effectually carried out by nurses, sometimes assisted by the 
authoritative presence of the doctor. In any case where force 
has to be used sufficient assistance should be obtained to control 
the patient without risk of injury. 

Should food be absolutely refused or a totally insufficient 
quantity be taken, artificial feeding should be instituted«without 
delay by the practitioner, either by the nasal or the oesophageal 
tube. 

1. Nasal feeding. A small soft rubber tube of sufficient length 
to reach into the stomach should be fitted with a funnel. The # 
patient should be in bed or on a mattress on the floor. One 
nurse should be in charge of the patient’s head and care must 
be taken to avoid injury to the ears in holding the head steady. 
A towel folded across the forehead and held on each side by tho 
hands is useful. In very resistive cases a nurse is required on 
each side to hold the hands and control the legs. A broadly 
folded sheet across the thighs and knees with a nurse sitting on 
it on each side and simultaneously holding one of the patients 
hands avoids bruising. In other cases one nurse may kneel on 
the bed astride of the patient’s knees keeping the shoot down 
and holding both hands. In no case should a nurse be allowed 
to sit or kneel on any part of the patient's body or limbs. 

The food, consisting of about 1 1 pints of warm milk, with two 
or more eggs beaten up, peptonized if necessary, with the addition 
of meat extract, fruit juice, and stimulants if ordered, should ho 
at hand. Whatever drugs are required for sleep or purgation 
can be administered simultaneously. Tho edges of the nostril 
should be greased with cold cream or vaseline. The tube being 
warmed and oiled should then be gradually introduced into one 
or other nostril and pushed towards tho pharynx. The oppor? 
tunity should bo watched for to push the tube onwards as the 
patient swallows. Care should be taken to see that the tube does 
not pass into the larynx ; this accident would bo indicated by 
the sudden onset of stridor. Many patients continue to talk during 
the process, an indication that the tube is in tho oesophagus and 
not in the larynx . Some patients have, especially at first, nyich 
reflex constriction of the pharyngeal muscles so that the end of 
the tube njay appear in the mouth, in which case it must bo 
withdrawn, cleansed and re-oiled and then reintroduced either 
in the same or the other nostril. With “a little tact the tube is 
successfully passed beyond the larynx and then should bo quickly 
pressed onwards into the stomach where its entrance is usually 
signalized by a slight gurgle in the tuber A small quantity of fluid 
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should then be poured into the funnel to see if it runs properly; if 
it does the rest should then he poured in, giving time to see that 
it goes down successfully and does not distend the stomach too 
quickly. As soon as the feeding is finished the tube should be 
withdrawn quickly, being at the same time pinched between the 
fingers so that any fluid remaining in the tube may not empty 
itself into the* pharynx or larynx during withdrawal. Nasal 
feeding is not usually followed by vomiting, but some patients 
at first may have retching or vomiting, and if vomiting takes 
place by the side of the tube it should be withdrawn and the 
patient be fed again after a short time. In some cases the 
stomach needs to be washed out before artificial feeding. 

2. (Esophageal feeding. The same preparations should be made 
as in nasal feeding. 

In this ease a large soft rubber (esophageal tube is used, fitted 
with a funnel. 

A screw gag is needed to open the teeth, sometimes a spoon 
being first needed to facilitate the introduction of the gag. The 
ends of the gag should be covered with pieces of rubber tubing 
to prevent injury to the jaw, teeth, or lips. When the gag is 
inserted it should not at once he opened to its fullest extent, 
but a little time should be given for the masseter muscles to tire, 
then it can be opened to admit the tujbo. The tube should then 
las passed back over the tongue and down the pharynx and 
(esophagus. The risk of entering the larynx is much loss than 
with the nasal tube, but the larger tube is more apt to excite 
vomiting. The tube need not necessarily be passed the whole 
way into the stomach. It should bo withdrawn in the same way 
as the nasal tube. 

Most eases where feeding has to be continued for a long time 
should be sent to an asylum. It should be remembered that, if 
sheets or towels are used to control a patient during artificial 
feeding, the law does not require their use to be recorded as 
* mechanical restraint ’ where they arc merely held by nurses 
for a short time, if, however, they are tied to the bed they 
cojpic under that heading, and if the patient is under certificates 
their use must lie recorded in the register of mechanical restraint. 

0. Insanity complicating other Diseases 

Outbreaks of mental disorder may occur in the course of 
many diseases, sometimes very acute in intensity but short in 
duration, and in such leases the mental condition should he 



410 EMERGENCIES OP GENERAL PRACTICE 


carefully observed and noted as in the case of insanity arising 
de novo . The same precautions should be taken as in ordinary 
insanity, and asylum care may be necessary. As instances of 
diseases liable to be complicated by mental disorder may be 
mentioned the specific fevers (febrile delirium and post febrile 
insanity), pneumonia, abscesses and other septic conditions, 
surgical operations, cardiac disease, phthisis, diabetes, exoph- 
thalmic goitre, myxoodema, alcoholism and other drug habits, 
chronic renal disease, hysteria, neurasthenia, cerebral disease 
(meningitis, tumours, or head injuries), tabes dorsalis, and 
epilepsy. 



CHAPTER XXI 

INJURIES AND ACUTE AFFECTIONS OF THE EAR 

I. FOREIGN BODIES IN THE AUDITORY MEATUS 

Sum bodies as beads, peas, and the like are not infrequently 
introduced into the external auditory meatus by children and the 
insane. Unless very small, they are most apt to be lodged at 
the somewhat narrowed point where the cartilaginous and bony 
portions of the meatus join one another at an obtuse angle. If 
pushed beyond that point the difficulty of removal is greatly in- 
creased. The ear should always be examined under a good light, 



and the exact position and size of the foreign body determined. 
In attempts at removal, care must be taken that the foreign body 
is not pressed more deeply into the meatus, as, owing to unskilful 
♦manipulations, the tympanic membrane is sometimes injured, 
or permanent damage done to the meatal walls. The best method 
of removal is by syringing : a piece of fine rubber tubing should 
be attached to the nozzle of the syringe and introduced into the 
meatus, so as almost to touch the foreign body ; a strong stream 
of water should then be projected along the upper wall, whilst 
tha canal is straightened out as far as possible by puffing the 
auricle upwards and backwards. If this fails, forceps (Fig. 89) 
may be used, or some form of scoop, or a loop of wire ; and if 
there is any difficulty in keeping the patient still, an anaesthetic 
should first be administered. If the foreign body has been 
forced more deeply in, and attempts at removal by any of the 
previously mentioned procedures have failed, it may be necessary 
to open into the meatus from behind. 
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Operation. An incision is made behind the ear along the 
line of junction of the auricle with the scalp, so as to divide 
the periosteum at the posterior edge of the bony meatus. The 
cartilaginous portion of the meatus is then separated from the 
bony portion, and pushed well forward. The meatus is oi>ened 
by an incision in its long axis. By this means free access is 
obtained to the deeper parts of the external ear, and the foreign 
body can be removed with forceps or scoop. If still more room 
should be required, a portion of the bony meatus may be removed 
with mallet and gouge. When the foreign body has been removed , 0 
the wound must be sutured, and a light antiseptic plug placed 
in the meatus and changed frequently. 


XI. FURUNCLE OF THK EXTERNAL M BATHS 

This is usually situated in that part of the cutis lying near the 
perichondrium or its superficial layers. It occurs often without 
any known cause in perfectly healthy individuals, or may lie duo 
to injury to the meatus, as by the introduction of foreign bodies ; 
or a hair follicle or sweat duct may he infected by pus coming 
from the middle ear. 

The chief symptom is pain, increased by pressure on the ear or 
on movement of the lower jaw ; it is often so intense ns to prevent 
sleep and is usually accompanied by a throbbing in the ear. If 
the furuncle becomes large enough to block the meatus there may 
be some deafness, lmt the hearing is usually unaffected. When 
the furuncle is situated on the posterior -wall there may be redness 
and oedema over the mastoid process, and at times the abscess 
extends over the mastoid, when it is usually subcutaneous. 
The temperature is often raised, reaching in some cases 102' • 
or 103° F. 

Diagnosis. The diagnosis is made from acute mastoiditis by 
the fact that pain is caused by movement of the jaw, or by 
pressure on the auricle or on the tragus ; by the presence of 
the swelling in the meatus ; by the fact that the membrane 
is normal, except for slight redness and dullness on the oyter 
surface ; by the normal condition of the hearing ; and by the 
fact that i£ swelling bo present over the mastoid process it is 
due to oedema or a subcutaneous abscess. acute mastoiditis, 
on the other hand, there is no pain on nloveraent of the jaw or 
on pressure on the auricle ; the membrane is usually perforated 
or bulges forward ; there is rarely swelling in the meatus, 
except when pus has made its way from the antrum along the 
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vessels which run into the posterior superior wall ; the hearing is 
diminished ; the swelling over the mastoid process is due to infiltra- 
tion of the deep parts, and if an abscess is present its position 
is sub-periosteal. It must not be forgotten, however, that a fur- 
uncle may be present at the same time as an acute mastoiditis. 

Treatment . Incision is extremely painful, and calls for the 
administration of a general anaesthetic. Gas and oxygen answer 
the purpose well. The incision must be sufficiently deep to open 
thoroughly into the inflamed tissues, after which hot fomentations 
,and frequent hot syringing should be employed. 

w 

III. RUPTURE OF THE TYMPANIC MEMBRANE 

This may occur (i) by direct penetration of a foreign body into 
the ear, (ii) by sudden condensation of the air in the meatus, 
as from a box on the ear or from sudden explosions, (iii) by 
extension of a fracture of the base of the skull. 

In the first case the rupture is more frequently in the posterior 
part of the membrane, in the second it is more commonly in the 
anterior half, midway between the manubrium and the tendinous 
ring, and in the third case a fissure usually extends from the 
anterior or superior wall. 

At the moment of injury a loud subjective noise is heard and 
a sharp pain is felt, followed by dizziness and tinnitus, which may 
continue for some days. Bleeding is generally profuse, the blood 
coining from the ruptured vessels of the membrane, and, in the 
third class of case, from the fractured bones also. 

( )n examining the membrane soon after the injury, the opening 
is scon to be irregular, and its margins are covered with blackish- 
«tl extravasated blood. The disturbance of hearing is generally 
slight. 

The treatment in uncomplicated cases is simply to close the 
meatus with a piece of antiseptic wool, in order to keep out dust. 
Syringing is not advisable. Should the middle ear become 
infected, the ordinary treatment for suppurative otitis media 
mivt be carried out. 

IV. ACUTE OTITIS MEDIA 

• ( a ) Catarrhal 

This occurs usually in the course of an acute coryza, especially 
in children suffering frjm adenoids ; it is characterized by 
inflammation of the mucous membrane lining the tympanum, 
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and may give rise to the exudation of a serous or a mucoid 
fluid into the tympanum. The patient has slight pain in the 
ear and complains of indistinctness of hearing, and of a feeling 
of fullness and numbness in the oar, as though water had been 
left in the meatus. 

On examination of the drum it will at first appear reddefied and 
inflamed, with, in some cases, slight outward bulging. Later, 
the redness disappears and the membrane appears granular owing 
to the shedding of particles of epithelium ; if exudation is present 
in the tympanum it will be apparent through the membrane as. 
a yellowish layer, usually at the lower part, in the lat#r stages 
the membrane may be retracted, owing to blockage of the 
Eustachian tube. 

Treatment consists in the application of fomentations to the 
ear, and later, inflations to open up the Eustachian tube. In 
rare cases, where the fluid in the tympanum persists, paracentesis 
of the drum may be necessary (sec p. 415). 

(b) S-uppuralive 

This occurs most frequently in acute and chronic naso- 
pharyngeal catarrh and during the acute specific fevers, especially 
scarlet fever, measles, and influenza. The disease usually begins 
with intense pain in the ear, which is most severe at night. 
Tenderness on pressure over the mastoid, especially at the apex, 
is very common, particularly in cases due to influenza ; this 
persists until the escape of the pus. 1 n adults there may In*, little 
or no rise of temperature, hut in children tho temperature may 
reach 104° or 105° b\, and may be accompanied by vomiting, 
delirium, and convulsion#. Facial paralysis occasionally occurs. 
The hearing is greatly diminished and the patient often com* 
plains of subjective noise. The tympanic membrane at first- 
appears injected, especially at its upper part and along the handle 
of the malleus ; later, the whole membrane becomes reddened 
and oedematous, so that tho handle of the malleus is not visible. 
Marked bulging of the drum, most commonly in the posterior and 
upper part, often occurs. Rupture of the drum may take place, 
usually about the third day after the onset of the inflammation, 
and, with the discharge of the pus, the pain subsides in uncom- 
plicated cases. * 

Treatment. In the early stages of the disease treatment 
consists in the application of hot fomentations. After the mem- 
brane has ruptured, the meatus must be kept clean by syringing 
with some antiseptic lotion, or by dropping in a solution of 
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hydrogen peroxide, which should be retained for about five 
minutes. Special attention must be paid to keeping the perfora- 
tion open until all discharge has ceased. In cases where the 
membrane bulges, with pain over the mastoid process and marked 
constitutional symptoms, paracentesis of the membrane should 
be performed as early as possible, to allow of the escape of 
the pus. 

Operation . Paracentesis of the tympanic membrane is per- 
formed as follows. In children and the timid a general anaesthetic 
^ is required, for which purpose nitrous oxide gas and oxygen will 
usuallyjbe sufficient. In others it is sufficient to drop some 10 per 



cent cocaine solution into the ear a few minutes before the 
incision is made. As large a speculum as the meatus will admit 
is then introduced, and the membrane incised m the postero- 
inferior quadrant (Figs. 90 and 91). Special knives are made 
for this purpose, but in an emergency a sharp-pointed tenotome 
answers the purpose admirably. After the incision, frequent 
gentle syringing with boracic lotion, and the application of hot 
fomentations will be required. 


V. ACUTE MASTOIDITIS 

This comes on with marked pain in the ear, which radiates over 
the side of the head ; it 'Usually occurs some days after the onset 
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of an acute suppurative otitis, or at any time during a chronic 
otorrhoea, when it is often associated with a cessation or complete 
stoppage of the discharge. In children it is accompanied by 
headache, vomiting, high fever, sometimes rigors, a rapid pulse, 
and the other signs of an acute periostitis, but in adults it is not 
uncommon to find very little rise of temperature, and a puhe-rate 
only slightly above the normal. 

On examination in the early stages there is tenderness on 
pressure over the mastoid, especially over the apex ; later there 
may be redness and oedema of the soft parts, and at a still later • 
stage an abscess may appear. This is formed by the pus junking 
its way through the outer wall of the antrum, or in young children 
through the squamo-mastoid suture, as this is present in the 



Fio. 02. Acute Huppurativn mastoiditis, with »ul>-ju*rHwti*al abaofMS and 
groat asdoma of temporal region and fare, displacing tho aurudo and cloHimf 
the eye. (Thomson and Miles.) 

child, and sometimes persists till puberty. The abscess makes 
its way upwards and forwards, because the periosteum in that 
direction is more easily separated from the bone than at other 
parts ; the ear is thus pushed forwards and lies at a rather lower 
level than the other ear (Pig, 92), 

In rare cases the bone becomes perforated on the inner side 
of the apex of the mastoid process, and the pus linds^its way into 
the digastria fossa, so that an abscess forms in the neck beneath 
the sterno-mastoid muscle. * 

In almost all cases deafness is well marked, though in rare 
instances, chiefly of tuberculous origin, the tympanum may be 
normal, and yet the mastoid process mgty be Completely riddled 
with granulation tissue and pus. 
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In making the diagnosis acute mastoiditis has to be dis- 
tinguished from : — 

(a) Glandular abscess over the mastoid process. This is done 
by the examination of the tympanic membrane and of the hear- 
ing ; in most cases the primary cause of the inflamed gland will 
be seen,- * usually on the scalp. 

(&) Furuncle in the meatus. See p. 412. 

Operation for acute mastoiditis supervening on an acute 
, otitis media 

A sufficient area of the scalp having been shaved behind the 
ear and the patient anaesthetized, the head is placed in a con- 
venient position upon a flat sand-bag. The incision, which passes 
at once down to the bone, commences close to the top of the 
attachment of the auricular cartilage to the scalp, passes down- 
wards in a slightly curved direction about half an inch behind the 
pinna, and terminates just below the apex of the mastoid process. 
The pinna is then pushed forward until the edge of the bony 
meatus is just exposed, and is then held forward by means of 
a * rake * retractor. The supra -meatal spine can now be seen 
and felt. This is a small bony prominence situated at the 
junction of the upper and posterior borders of the exposed 
meatus, and provides the guide to the position of the antrum 
which lies a quarter of an inch behind this spine. By means of 
a gouge and mallet the outer wall of the antrum is removed, 
and such of the other cells as may be deemed to be infected 
opened up. The posterior wall of the bony meatus is not re- 
moved, neither is the tympanum interfered with. The operation 
is completed by plugging the wound and applying a dressing. 
At times, especially in cases due to scarlet fever, definite sequestra 
may be found, and must then be removed ; and should the 
necrosis involve the deeper parts it may be necessary to perform 
the complete operation. 

Operation for acute mastoiditis supervening on a chronic 
* otitis media 

When the acute inflammation supervenes upon e chronic 
otorrhoea, so that the tympanic membrane has been more or less 
destroyed, the ossicles *are carious, and the tympanum and 
mastoid process, especially the antrum, are extensively diseased, 
a more radical operation becomes necessary. The antrum and 
mastoid cells are to be opened up thoroughly, as in the operation 

s. k r. e e 
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just described, and in addition the posterior wall -of tho bony 
meatus is to be chiselled away, together with the outer wall of the 
attic, which is formed by the roof of tho bony meatus. At tho 
same tim e the tympanum is to be cleared with the curette of all 
granulations and what may remain of the tympanic membrane, 
together with the malleus, but the stapes should not be interfered 
with. In this manner tho external auditory meatus, the tym- 
panum, attic, mastoid antrum, and mastoid cells are all thrown 
into one continuous cavity (Fig. iKi). The walls of this cavity 
are gouged away so far as may be necessary to ensure removal 
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Fra. 93. A, Antral roof ; », Facial canal ; t\ External semicircular canal ; 
i), Remains of posterior moatal wall ; K t Lateral sinus ; i*\ Mastoid cells ; 
a, Tympanic roof; ir, Fenestra ovalis; i, Eustachian tuho; k, Fenestra 
rotunda. 


of all the carious bone. In mo doing it may be found necessary 
to expose tlio lateral sinus and the dura mater of tho middle 
fossa; no risk attaches to the exposure of these structures, 
provided that they are not accidentally wounded. The safety 
of the facial nerve is best secured by remembering that, after 
running backwards in tho upper part of the inner wall of the 
tympanum above the fenestra ovalis and below: tho horizontal 
semicircular canal, it turns abruptly downwards and forms the 
inner boundary of the narrow canal IcadingTrom the tympanum 
to the antrum, namely, the aditus ad antrum. The canal in 
which the nerve lies can be seen distinctly, and it is only by 
keeping its position in view whilst pperatlng in its neighbour- 
hood that it can with certainty be preserved from injury. 
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When the* bony operation has been completed the wound is 
syringed out and plugged. The cartilaginous meatus should at 
the same time be enlarged so that subsequent treatment can be 
done through the meatus. If the operator does not feel suffi- 
ciently experienced to attempt the systematic removal of the 
whole t)f the diseased bone with safety, he may rest content with 
relieving the acute symptoms by the opening and drainage of 
all the pus-containing cavities, and leave the radical cure of the 
bone disease to be complete^ at a subsequent operation. 
m After-treatment . Healing may be hastened by covering the wall 
of the cavity with a ‘ Thiersch ’ graft at a second operation (for 
details of which the reader is referred to works on operative 
surgery), but many of these acute cases will heal soundly if the 
cavity is carefully syringed and plugged daily. 

VI. COMPLICATIONS OP ACUTE MASTOIDITIS 
{a) Extradural abscess 

By an extradural abscess is meant a collection of pus between 
the dura mater and the bone. The commonest situations are in 
the middle fossa just above the roof of the tympanum and 
antrum, and in the posterior fossa, in the groove of the lateral 
sinus. The latter is the more frequent site of such a collection 
of pus. 

There are no symptoms by means of which this complication 
can be definitely recognized, and it is often found unexpectedly 
in the course of the operation just described. If it is present, and 
the diseased bone is carefully removed by following out all nooks 
and crannies and carious spots, it can scarcely fail to be encoun- 
tered, Before operation its presence may be suspected if the 
tenderness and oedema are situated beyond the limits of the 
mastoid process, and if, without any other signs of cerebral abscess, 
commencing optic neuritis is present. The dura may be covered 
with granulations, or may be quite unaltered except for slight 
hypersemia. In cases of chronic otorrhcea, especially if combined 
with a cholesteatoma, the abscess is more circumscribed, and the 
dura appears gf a greyish green colour and has a greater tendency 
to become necrotic. • 


(fr) Sinus thrombosis 

Ift a neglected case of mastoiditis, infection may spread to 
the lateral sinus either directly, as when the pus of an extraduial 
abscess bathes its wall, or by extending along some tributary 

E62 
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vein. During the process of thrombosis, whilst tltere is still 
a current of blood flowing through the sinus, fragments of the 
infected clot are apt to become dislodged and carried into the 
circulation, thus causing the further complication of pyaemia. 
Sinus thrombosis may be recognized if, in addition to the other 
symptoms of acute mastoiditis, there are rigors, intense he&daehe, 
vomiting, and pain in the neck along the course of tho jugular 
vein, although it must not bo forgotten that such pain may be 
caused by a chain of inflamed glands. In a neglected case there 
may bo present, in addition, definite signs of pynwnin, such as* 
effusion into joints or abscess** in the lungs. Tho thrombosis 
sometimes spreads to the cavernous sinus along the jtetrnsal 
sinuses. This is shown by tho onset of ophthalmoplegia and 
proptosis, first on one side and then on the other, and when this 
occurs a fatal termination is inevitable. 

Treatment must be directed to tho prevention of any further 
fragments of clot entering the circulation, and this is accom- 
plished by ligaturing the internal jugular vein. If the sinus 
thrombosis is recognized before operation it is best to tie t he vein 
before the mastoid operation is performed. Rut sometimes the 
condition is only diagnosed during the progress of the mastoid 
operation, when the sinus is exposed, in such a ease the vein 
must be tied afterwards. 

Operation, An incision, three inches long, with its centre placed 
opposite tho cricoid cartilage, is made in a line extending from 
midway between the angle of the jaw and the, mastoid process to 
the stemo-clavicular joint (Fig. 94). The deep fascia having been 
divided, tho anterior border of the sterno-mastoid is defined and 
the muscle retracted. Tho omo-hyoid may bo seen and drawn 
downwards with a retractor. The vein is then isolated from tlwr 
carotid artery and vagus nerve and divided between two liga- 
tures. Any tributary veins that can be found above the site 
of ligature, particularly tho common facial, should bo tied. 

The complete mastoid operation must next be performed as 
described above, and the removal of bone carried backwards so 
as thoroughly to expose not less than two inches of the sinus 
(Fig. 93). The dura mater which forms its outer vtall is next cut 
away, and? the purulent clot evacuated. At this stage free 
bleeding may ensue, particularly if the throfnbosis of the sinus 
was incomplete. This is readily arrested by plugging the sinus 
with a strip of sterile gauze pushed towards the torcular. * 

After-treatment. The whole large wqund is' loft widely open, to 
be syringed and plugged daily. Pysemic abscesses may have to 
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be dealt wfth, and if the symptoms do not subside, trial should 
be made of an antitoxin injected subcutaneously. Unless the 
actual organisms concerned in the case are known, any antitoxin 
that may be employed must necessarily be used empirically. 
But as the majority of these cases are due to infection with some 
form either of staphylococcus or streptococcus, the serum selected 
should be either a multivalent antistaphylococcic or a multivalent 
antistreptococcic serum. If two or three large doses of the one 



Fig. 94. 



Ligation of internal jugular vein. 


produce no effect, then the other should be tried. In either case 
doses of not less than 40 c.c. should be given, at intervals of 
from eight to twelve hours. 


(c) Cerebral abscess 

As a complication of mastoiditis, cerebral abscess is most 
frequently found in the temporo-sphenoidal lobe, and next to 
that in the cerebellum. Of 38 consecutive cases at St. Thomas’s 
Hospital, 22 were temporal, 13 cerebellar, and 3 multiple. Occa- 
sionally it is encountered accidentally during the progress of 
a mastoid operation : ifc such a case the membranes have become 
adherent on the one side to the abscess wall, and on the other to 
the diseased bone/ # 

But as a rule a train of symptoms is superadded to those of 
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the mastoid disease which enable a diagnosis to bo ifiade before 
the mastoid operation is undertaken. Sometimes, on the other 
hand, the symptoms of cerebral abscess only manifest themselves 
some days or even weeks after the mastoid operation 1ms been 
performed. 

In the very acute cases the cerebral tissue is widely and vapidly 
invaded, causing a diffuse septic softening and accompanied by 
a diffuse purulent meningitis. The prominent symptoms are 
firstly those of acute toxaemia anjJ secondly those of cerebral 
compression. In these .cases a fatal termination is almost „ 
invariable. r 

In the less acuto cases the abscess is usually more or less 
encapsuled. The symptoms by which an abscess of this kind 
can be recognized are general and focal. The general symptoms 
comprise headache, drowsiness, vomiting, slowing of the pulse-rate, 
subnormal temperature, and optic neuritis. These ait* the symp- 
toms of cerebral compression, and they are superimposed upon 
those of the toxaemia from septic absorption. They thus mask 
to a greater or lesser extent the toxic symptoms, especially as 
regards the pulse and temperature. 

The focal symptoms depend upon the situation of the abscess. 
The most prominent symptom of tcmpnro-Kphtnoidul abscess is 
weakness or paralysis of the opposite side of the body. If the 
abscess is upon the left side, word-deafness may be present. 
Ptosis, external squint, and dilatation of the pupil of the same 
side, duo to paralysis of the third nerve, are not infrequently 
present. There is also a characteristic slowness of cerebration 
which is a symptom of great importance. The patient hears 
and understands quite well what is said to him, hut takes a very 
long time to answer : when he does so he gives a correct answer/' 
This state may he mistaken for aphasia unless care be taken. 

Among the symptoms of cerebellar abscess may Ik* noted dis- 
turbance of gait, shown by a tendency to stagger and fall towards 
the side of the lesion ; vertigo; inco-ordination; occipital head- 
ache ; sometimes retraction of the head, which may also he. ilexed 
towards the side of the losiou, and nystagmus, especially 
marked during movement of the eyes towards the affected side ; 
there may .also be an increasing slowing of the respiration until 
asphyxia results, in which case relief of pressure by evacuation 
of the pus becomes a matter of extreme 'urgency. Weakness of 
the limbs of the same side of the body may occur, and the deep 
reflexes tend to he diminished. 

Operation. The operation for brain abscess complicating 
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mastoiditis necessitates not only drainage of the abscess itself but 
also removal of the primary source of the infection. It is some- 
times recommended that a separate opening should be made for 
the abscess, on the ground that there is less risk of infecting the 
tissues which have to be traversed in order to reach the pus. 
It is, however, usually better to evacuate the abscess along 
the course of infection ; indeed, the abscess frequently lies so 
close to the diseased bone that the double operation would be 
impracticable. 

* The mastoid operation having been completed and the lateral 
sinus exposed, the opening in the bone is to be enlarged either 
downwards and backwards, or upwards and forwards, according 
as to whether the abscess is judged to be below or above the 
tentorium cerebelli. Information as to the position will be 
obtained by the colour and tenseness of the dura mater, and 
the presence or absence of pulsation. The dura sometimes has 
a yellowish appearance in the near neighbourhood of the abscess, 
and if tho pus is close beneath it, the dura may be deeply con- 
gested, plum coloured, or even gangrenous and sloughy. The 
dura is to be opened as close to the supposed site of the abscess 
as possible, and an incision made with a scalpel into the brain 
tissue. Exploration by means of a trocar and cannula is not to 
bo recommended, for it frequently fails to reveal the presence 
of pus even when, as is occasionally demonstrated in the post- 
mortem room, the instrument has actually entered the abscess 
cavity. The pus having been found, a finger is gently thrust 
through the incision in the cortex, so as to enlarge it sufficiently, 
and a rubber drainage tube inserted and held in place by a stitch 
passed between it and the edge of the dura mater. 

• Aftfir-trmtmnit . The cavity may be very gently syringed out 
daily and the tube gradually shortened until it can be omitted 
altogether. Jt is a good plan to pass a fine gauze wick down 
the tube. This allows the lumen to be cleared, at the next 
dressing, of thick pus and debris of brain tissue, without remov- 
ing the tube from its track. 


% (d) Meningitis 

Meningitis is dealt with at p. 370. It is the usual cause of 
death in cerebral Abscess. 



CHAPTER XXir 

INJURIES AND ACUTE AFFECTIONS OF THE 'EYE 
By J. F. Cunningham, F.R.C.S. 

I. INJURIES 

A. Injuries of the Evkuds 

(а) In contusions the swelling may ho limited by applying cold 
or an evaporating lotion, bearing in mind this caution, that a lead 
lotionmustnotbeused when anyabrasionof the cornea is susjH'cted, 
lest a white deposit of lead carbonate be formed on the cornea. 

(б) Insect stings eauso considerable swelling, 'l’be site of the 
punctures, if recent, should he touched with liquor ammonia* to 
neutralize the acid poison, and hot fomentations applied. 

(c) Wounds of the lid should be treated on general surgical lines. 
The possibility of perforation and injury to the globe should 
always be borne in mind. (Should the tarsal cartilage he divided 
the cut edges must be brought together with a buried silk suture. 
If one of the eanaliculi has been divided, an attempt should be 
made to find the end nearest the lacrimal sat!, and a line silver 
probe should then be passed from the punetum along the whole 
length of the divided canaliculus anti retained there. The wound 
is then sutured with the probe in situ, if the levator palpebne 
muscle has been divided, it should, if possible, be sutured. 

B . Injuries of the Conjunctiva 

(a) Foreign bodies, such as pieces of cinder, frequently lodge 
in the conjunctival sac ; they may bo seen in the lower fornix 
by directing the patient to look upwards and drawing down the 
lower lid. They may be found lodged under the upper lid, in 
which case the lid must be everted in order to remove them. . To 
evert the upper lid the patient is directed to look downwards 
while the surgeon stands in front of him. The surgeon takes hold 
of the lid margin and the lashes between the index-finger and 
the thumb, the thumb being lowermost. '• The lid is then drawn 
downwards and away from the globe, and put slightly on the 
stretch. At the same time a finger of the other hand is placed 
over the upper limit of the tarsal cartilage and pressed downwards 
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and a little forwards while the lid is turned up by the thumb 
and finger. It is sometimes easier to overt the lid over a probe 
or the rounded end of a penholder than over the finger. 

The foreign body is usually lodged in the sulcus subtarsalis, 
a few millimetres from the free margin of the lid. Oc casionall y 
it is found in the superior fornix or cul-de-sac of the conjunctiva. 
This may bo explored as follows : while the upper lid is everted 
and fixed above by the thumb, the patient is directed to look 
downwards and inwards, and pressure backwards is applied on 
, the globe through the lower lid, when the superior fornix can be 

made to start forwards. 

* 


(b) W ounds involving the, conjunctiva only . A few drops of 2 per 
cent (‘outline are used, and after irrigating the 
eye with sterilized normal saline solution, the 
wound is brought together with fine silk 
sutures, and a pad and bandage applied. 

Irrigation of the conjunctiva is most con- 
veniently dune from an * undine * (Fig. 95). 

The lower lid is drawn down and the patient 
is asked to look in various directions while 
the undine is employed. Similarly the upper 
lid may be everted, but when there is any 
possibility of escape of the intra-ocular contents, as in ruptured 
globe, this must, be done very carefully, if at all, in order to avoid 
any pressure on the globe. 



Fig. 05. * Undine.* 


0 . (N'HmiKH OF THIS CORNEA 

(a) A hnisions of the cornea are often infected at the time of 
* injury. The conjunctival sac should be irrigated with warm 
normal saline or boraeie, lotion, a drop of atropine solution 
( 1 per cent ) instilled into t he eye, and a pad and bandage applied. 
The eye should be kepi tied up for two or three days until the 
epithelium 1ms grown over the abraded surface. The bandage 
should be reapplied two or three times a day and the lids bathed 
with bomeie lotion, Should there be any inflammatory condition 
of The lacrimal sac the. danger of infection is much increased. In 
infected abnfkions an ointment containing atropine per cent) 
and precipitated iodoform (10 per cent) should be employed. 

{h) Foreign bodies m or embedded in the cornea require 
removal. A foreign body on the cornea can be removed with 
a clean piece of Wotting-paper, after the use of a 2 per cent 
solution of cocaine. 
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Foreign bodies in the substance of the cornea should be removed 
with an ophthalmic needle or a spud, but preferably the former, 
as it causes less destruction of corneal tissue. 

Operation. The eye being well aiuesthetized with 2 per cent 
cocaine, the surgeon stands behind the patient, who, seated in 
a chair, has his head steadied by moans of a rest or against the 
surgeon’s chest. The patient is asked to open the eyes, and to 
look steadily at some object in front of him, so that the foreign 
body is brought well into view. TJhis is aided by an assistant 
focussing light on the cornea with a convex lens. The eye is , 
steadied between the index and middle, lingers of the lefj. hand. 
In removing foreign bodies from the cornea it must lw» remem- 
bered that the resulting scar, if central, may seriously interfere 
with vision, and therefore it is advisable to work with the needle 
in a direction away from the centre of the cornea as much as 
possible. This precaution also lessens the risk of injuring the 
eye, in case a nervous patient should move it during the procedure. 

In removing a particle of iron, the brown ring formed round 
it should be gently scraped away. Tint eye should lx* irrigated 
and the same after-treatment adopted as described for abrasions. 

In the rarer case of a foreign body buried deeply in the cornea, 
or projecting into the anterior chamber, an instrument should be 
carefully passed behind it to prevent it slipping back into the 
anterior chamber before its removal can be attempted. 

1 ). Injuries of the Globe 

(a) Contusion. Injury of the globe by contusion may give rise 
to many serums conditions, and a thorough and systematic 
examination of the eye is necessary before it can he definitely said * 
to be uninjured. 

The eyes are first looked at from some little distance, and any 
protrusion (exophthalmos) or the reverse noted. The movements 
of the globe are then tested, by making the patient follow the 
finger. 

The vision should also he tested. 

The eyes are then examined by oblique illumination, the light 
being focussed on the globe with a lens ; this is best carried out 
in a dark room. * 

The cornea is first examined, and then the anterior clumber. 
Notice any alteration in the depth of the latter as indicating 
displacement of the lens ; the anterior chamber may be very 
shallow or obliterated after perforation of the cornea. The 
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anterior clmmber may bo tilled with blood : a small quantity 
collects in its lower part (hyph&ma). 

The iri*. Note the position, shape, size, and reaction of the 
pupil. Also examine the iris to see if there is any detachment at 
its root (irido-dialysis), or foreign body embedded in its substance. 
A tremulous iris, on quick movement of the eye, indicates that 
it has lost the support of the lens behind it. 

The portion of the lens that is visible in the pupil may show 
opacities if they are far forward. With transmitted light, from 
,tho ophthalmoscope, the lens can be more fully examined, and 
a traunjatie cataract or the edge of a dislocated lens can be seen. 
Hiumorrhago in the vitreous, ruptured choroid, or a detached 
retina, should be looked for with the ophthalmoscope. 

TrentmmL I hemorrhage into the anterior chamber may be 
associated with irido-dialysis or with laceration of the pupillary 
bonier of the iris. In the former condition atropine is used ; in 
the latter it is contra-indicated. In both these cases a pad and 
bandage- should be applied and rest enjoined. Cold compresses 
may be employed to relieve pain. 

Hi'cmorrhage into the vitreous, which may perhaps be obscuring 
a ruptured choroid or a detached retina, requires similar treat- 
ment and atropine should be used. 

1 hemorrhage into the orbit will cause exophthalmos and 
swelling of the lids, and should be treated by cold applications. 

A dislocation of the lens may call for operative interference in 
the near future, especially if it is displaced forward or if the 
disks'll! ion is subconjunctival. What is most to be feared in the 
former ease is secondary glaucoma. 

A traumatic cataract may be produced by rupture of the lens 
•capsule and may call for surgical intervention at a later date. 
A lens dislocated beneath the conjunctiva should not be removed 
until tin* track along which it has travelled has had time to heal, 
as the risk of infection is thereby diminished. 

(b) Pfnrtratintj wound#. In penetrating wounds two con- 
tingencies must always he borne in mind ; — 

0) infection. 

(ii) The retention of a foreign body, such as a pellet of shot, in 
the eye. * 

If a foreign body be retained, the eye is always a potential 
source of sympathetic ophthalmia in the other eye. Sympathetic 
ophthalmia need not be feared for two weeks at the earliest ; but 
removal is easier ♦before the foreign body becomes encased 
in exudate. Jt is therefore advisable to have recourse to the 

m * 
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X-rays as soon as possible. If the foreign body throws a shadow 
with the rays it can be accurately located, and if magnetizable 
can be removed with the electro-magnet. 

In perforating wounds of the cornea the aqueous escapes and 
there is great danger of prolapse of the iris. If this occurs after 
the instillation of cocaine and irrigation, the iris should bo 
separated from any adhesions that may exist and the prolapsed 
part removed. 

Even if prolapse does not occur, ^-est in bed with the eye tied 
up is required, and atropine is to bo used. If, however, the* 
wound is peripheral, eserine (1 per cent) may l>e used to contract 
the pupil and prevent synechia*. Eserine, however, has a tendency 
to aggravate any iritis that may occur, so that if signs of iritis 
supervene its use must be discontinued and atropine substituted. 

(c) Rupture of the globe commonly results from a blow with 
the fist or some blunt object. In these latter so-called indirect 
ruptures, which are generally situated above, and follow the 
curve of the cornea a few millimetres from the sclero-eomeal 
margin, there is not so much danger of infection at the time of 
injury, though wounds in the ciliary region are more liable to 
give rise to sympathetic ophthalmia than those elsewhere. 

Treatment. Every case must be weighed on its own merits, 
and the previous visual acuity of the two eyes must bo taken into 
account in deciding upon the line of treatment to be adopted. 
There are but few cases in which the immediate removal of the 
eye can be reckoned as a matter of pressing urgency. These are 
when the globe is hopelessly disorganized or infected with septic 
material. Excision is called for, though not necessarily at once, 
in very extensive ruptures, particularly if a large quantity of 
vitreous has been lost, and especially if there is also extrusion* 
of the iris and lens. Cases with prolapse of iris call for early 
operative interference and should not In* subjected to expectant 
treatment. In all cases the eye must be very gently handled, 
and a general anaesthetic is often necessary in making the examina- 
tion before a definite opinion can be expressed as to the chance 
of saving it. 

If it is decided to make an attempt to save thojjye, it is first 
irrigated, and a speculum is introduced, caro being taken to 
produce as little pressure as possible on the" globe. Then any 
prolapsed iris is out off and freed from the edge of the wound 
with a repositor. Pine silk stitches may be inserted in the 
sclera if there is much gaping of the wound, 'but they must not 
penetrate the whole thickness of this coat. Silk sutures are used 
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for the conjunctiva. After a final irrigation a pad and bandage 
is applied. Atropine is instilled before tying the eye up, if the 
anterior chamber is formed. 

There is a large group of doubtful cases which may be treated 
with cold compresses, atropine, and rest, and after a few days 
a more*definite opinion may be formed as to whether or not the 
eye can be saved. 

Excision of the eye . 

Instruments required. Eye speculum, two pairs of sharp-toothed 
•fixation forceps, a small straight blunt-pointed pair of scissors, 
a strabismus hook, a large strong blunt-pointed pair of scissors 
curved on the flat, a curved needle threaded with silk, and a needle 
holder. 

Operation. A general ansesthetic is given, the eye is irrigated, 
and a speculum introduced. 

The conjunctiva is grasped with fixation forceps close to the 
cornea, and is then divided all round the cornea with the smaller 
pair of blunt-pointed scissors. The subconjunctival space is then 
opened up with scissors as far back as the insertion of the recti 
muscles. The tendons of these muscles are caught up in turn on 
the strabismus hook, and divided as near the globe as possible. 
One of the lips of the ruptured globe is then grasped by fixation 
forceps and the globe drawn well forwards, care being taken not 
to express the contents of the globe into the orbit. The large 
curved scissors are then passed, closed, far back into the orbital 
cavity, and the optic nerve felt for and divided. The scissors 
which were used for cutting round the cornea must not be used 
for this purpose, as the conjunctival sac cannot be rendered 
perfectly sterile. Care must be taken in this stage to pass the 
Scissors well back into the orbit, in order to avoid cutting through 
the stretched sclerotic instead of the optic nerve. To remove 
the eyeball, only the tendons of the two oblique muscles now 
require division. The cavity is irrigated, and the divided edge 
of the conjunctiva brought together with a purse -string horsehair 
suture. The application of a firm pad and bandage is generally 
sufficient to control the haemorrhage. 

• 

E . Injury tq the Eye by Burns and Corrosives 

Should a patient be Seen a few minutes after an injury by an 
acid or an alkali, an attempt may be made to neutralize it. 

In the case of to acid , a solution of sodium bicarbonate, 
10 grains to the ounce, is used. 
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For injury by an alkali , vinegar may be used. Otherwise it is 
best to flush out the conjunctival sac with a warm boracic acid 
lotion or water. 

Lime, is apt to produce a considerable degree of destruction, but, 
fortunately, it is usually more or less slaked. A strong solution 
of cane sugar is used, if obtainable, to wash the oyo out* water 
would help to complete the slaking. All particles must be care- 
fully removed from the globe ami the conjunctival sac. 

Atropine ointment is used and ^ho eyes lightly bandaged in 
the treatment of these conditions, and a cold-water compress* 
will usually give relief. The after-treatment must be ^directed 
towards limiting adhesions as much as possible. 

Grains of gunpowder in the cornea and conjunctiva require 
removal with a needle ; they may often be snipped out of the 
conjunctiva with a pair of scissors. In bad cases a general 
anaesthetic is needed, and atropine and cold applications are 
to be applied afterwards. If any grains of gunpowder have 
been removed from the cornea, the eye must be bandaged. 

II. DISEASES OF THE EYE THAT URGENTLY REQUIRE 
TREATMENT 

(a) Abscesses of lid . These should be opened by an incision 
parallel to the orbital margin. 

( b ) Ophthalmia neonatorum. The lids should be everted daily 
and painted with a solution of silver nitrate, 10 grains to the 
ounce, special attention being paid to the retrotarsal fold. The 
eyes should not be tied up, and every attempt should be made to 
prevent secretions being retained in the conjunctival sac, and, 
above all, to avoid injuring the cornea in any way. The prognosis 
depends upon the integrity of the cornea. A porehloride of 
mercury lotion, 1 in 10,000, and warm sterilized water, are used 
alternately every hour through the day, and at longer intervals 
during the night. Boracic ointment may be used to smear along 
the lid margins at night. 

Both eyes are usually attacked at the same time, but evqn if 
they are not it is almost impossible to prevent infection of the 
second eyes 

- If there is much spasm of the lids it is advisable to divide the 
external canthus. In this operation of 'canthoplady, one blade 
of a blunt-pointed pair of scissors is passed horizontally outwards 
within the conjunctival sac at the e^temaP canthus, while the 
other blade extends over the skin, and the; external canthus is 
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divided with one cut. During the operation the lids are separated 
widely and the external canthus put on the stretch. By this 
means the orbicularis is cut through and the spasm relieved. 

(c) Gonorrhoeal ophthalmia in the adult is a much more serious 
diseasg than in the infant. It begins in the large majority of 
cases in one eye, and every effort must be made to prevent 
infection of the other. 

To this end the lid of the sound eye is everted and painted 
with silver nitrate solution, tO grains to the ounce, and a Buller’s 
protective shield is then applied to the eye (Fig. 96). This may 





Fig. 06. Buller’s shield. 


W 


be conveniently made by covering a watch-glass with a piece of 
strapping which has a hole cut in it less than tho size of the watch- 
glass. Especial attention must be paid to make the strapping 
adhere firmly in tho region of the bridge of the nose ; it will 
require periodic readj ustment. The patient should be directed to 
sle^p with tho affected side downwards. A small opening is left 
at the temporal side of tho shield in order to prevent condensa- 
tion on the watch-glass. • 

Silver nitrate add tho porchloridc lotion should be used as in 
tho case of tho infant.* In washing out tho eye a small rubber 
syringe should bo used and the attendant should wear protective 
glasses. * . 

In this as^in otter forms of conjunctivitis, scrupulous care 
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must be taken to avoid spreading the discharge in my way, so 
that handker chiefs, towels, and bod-linen must bo disinfected 
before they are washed. 

(d) A corneal ulcer, especially if it is in an unhealthy condition 
and attended with hypopyon, often needs cauterization and 
the most convenient method is to do this with pure liquid 
carbolic acid. 

The eye is anaesthetized with cocaine, the extent of the ulcer 
having been previously ascertained By using a drop of a 2 per cent 
solution of fluorcsoin. The ulcerated area is thus stained green ; * 
the excess of fluorescin may bo washed away by a few drops of 
the 2 per cent cocaine solution. An eye speculum is introduced. 
The eye is steadied, and the region round the ulcer dried with 
a gauze sponge or a piece of clean blotting-paper. A small 
camel hair brush, or the end of a wooden match, is then dipped 
into the pure carbolic acid and the ulcer is cauterized, euro being 
taken that the fluid does not run about ; .special attention must bo 
paid to the edges of the ulcer. Atropine is then instilled and the 
eye bandaged. The atropine should be continued until the inflam- 
mation has subsided, and a warm boraeio lotion should be used 
thrice daily. As the general condition is often bad, the dud should 
be generous. It is usually advisable to keep the patient in bed. 

A Saemisch’s section may be necessary if the hypopyon is largo 
enough to fill one-third or moro of the anterior chamber, or if tho 
ulcer seems likely to perforate, as evidenced by protrusion of 
Descemet’s membrane, or if the tension of tho eye is definitely 
increased. 

Operation. Two per cent cocaine is instilled and the eye is 
irrigated. A speculum is introduced, and the conjunctiva fixed 
below by fixation forceps. A Grnefo knife is then introduced" 
with the cutting edge forwards, and made to open the anterior 
chamber and divide tho base of the ulcer. The puncture and 
counter-puncture should bo in healthy corneal tissue beyond the 
margins of the ulcer. The hypopyon in this class of case is 
viscid, and some of this material may bo further removed with 
the smooth forceps, but the lens which has come forward must 
not be injured. The eye should be bandaged ancUatropino and 
a boraeio lotion used. a 

It will be necessary to open the lips o£ the wound with a fine 
probe daily until healing has begun. 

(e) Keratitis with lagophthalmos. T£ho edmoa may become 
exposed and also ulcerated, either on accoiyit of exophthalmos 
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or from cicatricial contraction of the lids. In milder cases the 
eye should be bandaged at night. Should ulceration, which will 
be in the lower part of the cornea, threaten, the lids must be 
sutured together. 

(/) ^^panophthalmitis immediate excision of the eye is usually 
contra-indicated. This is on account of the possibility of purulent 
meningitis occurring, infection travelling along the optic nerve 
sheaths and spaces to the base of the brain. 

In these cases the cornea Sad anterior segment of the globe 
Should be removed and the contents of the eye evacuated as in 
an ordinary abscess, all the uveal tissue removed, and the cavity 
irrigated. The sclerotic tunic can be removed at a later date. 

(g) Acute iritis . This is evidenced by a contracted pupil 
which reacts sluggishly or not at all to light. The iris is discoloured 
and its pattern rendered less distinct. The anterior chamber is 
deep, and the aqueous is turbid. There is a purple zone of 
circumcorneal infection which may, in some cases, be less evident 
owing to the presence of a general conjunctival infection. The 
pain is somewhat variable, but when marked it is of a neuralgic 
character in and around the eye. These conditions are also 
accompanied by photophobia and lacrimation. 

Treatment . It is important to get the pupil dilated as soon as 
possible. By this means not only is rest obtained for the inflamed 
iris, but the danger of permanent damage to the eye by the 
formation of adhesions to the lens is reduced to a minimum. 
A one per cent atropine ointment is used every four hours for 
the first few days, and two per cent of cocaine may be advan- 
tageously combined with the atropine. The eye should be 
bandaged, at any rate at first, as this protects it from changes 
of temperature, and strong light should be avoided. If there is 
much pain the affected eye should be bathed with a hot boracic 
lotion four times a day. A couple of leeches applied to the affected 
temple often give marked relief to the pain, and facilitate the 
action of the atropine. 

When the pupil has dilated, the applications of atropine are to 
be reduced in frequency, usually to two or three times a day. 
Cocaine, if it has been used with the atropine, must not be long 
continued on accoutit of the deleterious effect its prolonged 
action has on the comeaP epithelium. 

Any constitutional cause underlying the iritis, such as syphilis 
or rheumatism, should be treated at the same time. The more 
severe cases are best kept in bed. 

s. & a. * f f 
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Occlusion of the pupil and extensive posterior synechias may 
require operative interference when the inflammation has subsided. 
An internal iridectomy will sometimes cure persistently recurring 
attacks of iritis. 

(A) Acute glaucoma. In this serious disease, if proper and 
prompt treatment is employed, a degree of sight may be recovered 
which will be but little below what it was before the attack. 

If wrongly treated, or if treatment is delayed for even a few 
days, the sight may be irreparably lost. In acute glaucoma th$ 
eye is injected, the cornea hazy, and the anterior chamber is 
shallow. The pupil is dilated, often oval, and inactive, and the 
tension of the globe markedly increased. The pain in and around 
the eye is very severe ; it is frequently accompanied by vomiting, 
and the patient’s general condition is much impaired. In acute 
glaucoma no view of the fundus oeuli can be obtained owing to the 
condition of the media. Vision is greatly impaired. It is most 
frequently mistaken for an attack of migraine or biliousness, 
conjunctivitis or iritis. 

Treatment. Iridectomy is imperatively called for, and it should 
he performed in an upward direction, unless the iris is hero 
markedly narrowed, when its broadest part may be selected. 
The shallowness of the anterior chamber, with the forward 
position of the Ions, is one of the chief causes that render this 
a difficult operation. 

Eserine is to be instilled into both eyes Indore tin* ojwration, 
to anticipate the possible occurrence of an attack of glaucoma in 
the other eye. If both eyes arc affected they are to be operated 
on at the same time. 

Operation. A general anaesthetic should Ixj given, the eye 
irrigated, and a speculum inserted. The conjunctiva is then 
seized with fixation forceps and the eye drawn down. A domed 
flap from 2 to 3 mm. in height is cut by means of a 
Graefe knife (Fig. 97). The puncture and counter-puncture 
should be from 1 mm. to 2 mm. from the apparent conical 
margin (Fig. 98), and the incision should maintain this distance 
from the cornea throughout its entire length ; the knife sliould 
be kept parallel to the plane of the iris while fxissing in front 
of it. The section should be made very slowly and a con- 
junctival flap out above. The fixation forceps are then handed 
to the assistant, who takes a firm hold of the conjunctiva, 
which is often very friable, and rotates the globe downwards, 
without exerting any pressure on the globe itself. At this stage 
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the assistant should raise the speculum slightly forward off the 
globe, and this avoidance of pressure should be maintained 
throughout. The surgeon introduces the iris forceps, closed, 
catches the iris and draws it well out of the wound, and, while 
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Fig. 97. Instruments for iridectomy. 



Fig. 98. Diagram showing puncture ( a ) and counter-puncture (6) in a 
glaucoma iridectomy. The dotted line represents the external orifice of 
the wound. 

The point of the Grade's knife is seen in the anterior chamber. It is 
inserted and kept throughout parallel to the plane of the iris ; the point 
is directed towards tho centre of the pupil at first, the handle is then 
carried downwards and tho blade passed straight towards the counter- 
pflmsturo (b). The fixation forceps are here omitted for the sake of clearness 
of the drawing. Those known as the French pattern take the firmest grip. 

• 

traction is maintained on one end, this end is divided with tho 
iris scissors. Its base .is then torn through and the other end 
drawn out and similarly divided. The repositor is now used to 
replace the iris and»free its pillars from the edges of the wound. 
The eye is then bandaged. 


. f f 2 
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The following points should be borne in mind - 

(i) The wound should be in the sclera. 

(ii) The iris should bo removed right down to its root. 

(iii) A wide iridectomy is desirable, and about a fifth of the 
circumference of the iris at the corneal margin should be removed. 

The palliative methods which may be temporarily employed 
for acute glaucoma in an emergency arc : — 

(i) Eserine. A strong solution of the sulphate (one per cent) 
is used in drop form, and it may o|tcn be beneficially combined 
with five per cent cocaine. It does no good unless it contracts the 
pupil. If it contracts the pupil the root of the iris is drawn away 
from the angle of the anterior chamber, anti for the time being 
the intra-ocular fluid has a more ready exit. 

(ii) The general treatment is of importance. A brisk purge 
should bo given, sleep induced, hy morphia if necessary, anti the 
patient kept warm in bed and not denied footl. 

«* 

(i) Orbital cellulitis. From whatsoever cause arising, this 
condition requires immediate treatment, chiefly on account of 
the risk of septic meningitis supervening. An incision is made 
through tho lid, in the locality where pus is suspected, and free 
drainage provided. 

If fluctuation is not obtained, an incision is made over the 
most tender spot, unless an indication can bo obtained of tho 
best situation for an incision from the direction of the pmplosis ; 
for instance, if the eye is displaced downwards and inwards, an 
incision is made into tho upper and outer part of the orbit, 
parallel with the orbital margin. 

(j) Foreign bodies within tho orbit, and external to the globe, 
generally require removal, though small bodies, such as shot, 
are frequently well tolerated. In these cases the use of the 
X-rays has been of groat value in deciding whether tho foreign 
body is in, or outside, the globe. 

(Jfc) Acute inflammation of the lacrimal sac. The abscess which 
forms is to be opened by an incision over it, about half an inch 
in length, and extending downwards and a little outwards. JThe 
wound is kept open hy a drain. At a later date, when tho inflam- 
mation has subsided, it will probably bo necessary to deal with 
the resulting lacrimal obstruction, either by syringing, dilatation, 
or excision of the sac. 

(1) Sympathetic ophthalmia. This may attack an uninjured eye, 
owing to a wound of, or the retention of a foreign body in, tho 
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other eye. * It is extremely rare for it to occur after an injury 
that causes suppuration in the first eye, unless a foreign body is 
also retained in it. 

Sympathetic irritation is characterized by lacrimation ; weak- 
ness of accommodation ; slight redness, especially after exposure 
to liglffc ; and occasionally pain in the uninjured eye. Arising 
in the uninjured eye it is a strong indication for the removal of 
the injured eye ; it is always cut short by this procedure. 

Sympathetic inflammation is a very intractable form of plastic 
• irido-cyclitis, which usually has a painless and insidious onset, 
and fotyows a similar affection in the injured eye. It is this 
condition which is so much to be dreaded, and of which sympa- 
thetic irritation is often the danger signal. Dots of keratitis punc- 
tata are seen in the lower quadrant of the cornea ; they must be 
carefully looked for with a magnifying glass aided by oblique 
illumination with a lens. 

Sympathetic inflammation may occur, however, without 
a previous irritation, and irritation is not always followed by 
inflammation. There is always an interval before the uninjured 
eye becomes affected. An eye may be retained for three weeks 
after an injury without much risk, but after that time, if it is 
not quieting down, it should be excised, except under exceptional 
circumstances. 

If sympathetic inflammation has already begun in the unin- 
jured eye, the injured eye should not be excised unless it is 
visually worthless, as it may eventually turn out to be the more 
useful eye of the two. The possibility also of mitigating the 
attack by removing the exciting eye when once the disease is well 
established is uncertain. 

• The commonest time for the origin of an attack in the ‘sympa- 
thizer * is from four to eight weeks after the injury, when the 
inflammation in the * exciter * is at its height. 

The retention of a foreign body in an eye may at any time set 
up an attack of inflammation in that eye, so that in this case it 
is always a potential source of sympathetic inflammation in the 
otljpr eye. 


Indications for Excision of the Injured Eye 

1. If the injured ey% is hopelessly disorganized it should be 
excised. 

2. If the injured* eye sallows no signs of quieting down after 
three weeks it shoqld be excised, unless the other eye has very 
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defective vision whilst the injured eye is still capable rff moderate 
vision. 

3. If a foreign body is present in the eye, and ennnot be 

removed, the eye should be excised, provided that the other 
possesses fair vision. If the foreign body is setting up irritation 
the indication for excision is still more urgent. *■ 

4. If sympathetic inflammation is beginning in the other eye, 
and the exciter is visually worthless, it should be excised. 

5. A blind inflamed eye which has been subject to attacks of 
recurrent inflammation is to be excised. 

6. Sympathetic irritation in the other eye is a strong indication 
for excision of the injured eye. 

It should be borne in mind that wounds involving the eireum- 
comeal zone, especially when there is incarceration of the iris or 
ciliary body, are those which are most likely to set up sympathetic 
inflammation. 

The exciting eye should not ho excised if the at (nek of inflam- 
mation in the other eye is established, unless the exciter is 
blind. 



CHAPTER XXIII 
POISONING 
General Principles 

1. Evacuate the stomach cont&nts by lavage or emesis, except in 
* the case of corrosive substances such as mineral acids and 

string caustics. For lavage use a soft rubber tube. 

2. Administer the appropriate antidote. 

(a) Chemical antidote. 

(h) Physiological antidote, if one be known. 

3. Hasten elimination of the poison , 

In poisoning by alkaloids, intravenous infusion of normal 
saline solution is useful. Venesection may also be done 
with advantage, removing from 15 to 20 ounces of blood. 

4. Treat other symptoms . 

Pain . If severe, give morphia hypodermically. 

Collapse. Hot bottles and hot blankets. Give strong coffee 
by mouth or rectum. Elevate the foot of the bed. 

Syncope . Ammonia and ether by mouth, subcutaneous 
injections of ether and strychnine. Faradism. Intra- 
venous saline infusion. 

Respiratory failure . Artificial respiration ; cold affusions ; 
tracheotomy if there is laryngeal obstruction; oxygen 
inhalations. 

5. Give demulcents after the urgent and immediate symptoms 

have been attended to. 

6. Preserve the contents of the stomach, as subsequent examina- 

tion may be necessary. 

EMETICS 

1. Mustard — one tablespoonful in a tumblerful of warm water. 

2. JZinc sulphate — 30 grains in a tumblerful of warm water. 

3. Copper sujphate— 10 grains in a tumblerful of warm water. 

4. Apomorphino — grain hypodermically. , 

6. Powdered ipecacuanha — 30 grains in water. 

* 

NOTE 

Some of the mtfro important poisons are dealt with in the 
following alphabetical list, especially those for which a definite 
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antidote is available. For poisons not mentioned tiro treatment 
should be on the general linos above described. 


Acid, Cabbolic. 
Creosote. 
Disinfecting fluid. 


Lavage with care. Wash stomach out with solution 
of magnesium or sodium sulphate, £ oz. in 8 oz. 
of water. 

Demulcents, Milk and olive oil. * 

Stimulants . Freely. 

Intravenous or rental injections of normal saline. 


Acid, Chromic. 


Acid, Hydrocyanic. 
Cyanides. 

Bitter almond oil. 


Lavage, Stomach tube io ho used with groat, care. 
Chemical AnHdtile . Chalk, j oz. in .} pint of milk. 
Demulcents, Milk, olive oil, gruel, or while of egg. r 

— * 

General Principles, Particularly treatment, for re- 
spiratory failure. 

Stimulants . Ammonia and ether and brandy by 
mouth. Inhalations of ammonia. 


Acid, Oxalic. 
Salt of sorrol. 
Salt of lemon. 


Caution. Lavage or cmrlics only if ease is treated 
soon after the poison is swallo\>*ed. 

Chemical A ntidotes. Chalk, whiting, or wall-plant or, 
J oz. stirred up in water ; saoeh. solution of lime. 
2 drachms in water repeated every J hour for 
eight doses. 

Caution. Do not give sodium or potassium car- 
bonates ; the resulting compound* are soluble and 
poisonous. 

Demulcents, Milk, olive oil, gruel, or white of egg. 


Acids, Mineral. 
Hydrochloric. 

Nitric. 

Sulphuric. 

Spirit of salt. 
Muriatic. 

Aqua fortis. 

Acetic. 

Butter of antimony. 
Soldering fluid. 
Battery fluids. 


Aconite. 

Monkshood. 

Aoonitine. 


Caution. Lavage or emetics inadmissible. 

Chemical Antidotes, Magnesia, J oz, stirred up in 
water; chalk, whiting, or wall- plaster, $ oz. 
stirred up in water ; sodium or potassium bicar- 
bonate, 2 drachms in water; sacch. solution of 
lime, 2 drachms in water. 

Demulcents, Milk, white of egg, thick gruel. 


General Principles t especially treatment for respira- 
tory failure. 

Stimulants, Strychnin© hypodermically. Brandy. 
Saline Infusion, 


Alcohol. 


Alkalies. 
Potash. 
Soda. 
Ammonia. 
Hartshorn. 
Wood- killer. 


General Principles , especially cold affusionH.faradism, 
artificial respiration, Hot coffee per rectum* * 


Caution. If much destruction of mucous mem- 
brane, do not uso stomach tube ; otherwise use it 
with earo. Emetics inadmissible. 

Chemical Antidotes, Citric or tartaric acids, 20 
grains in water j vinegar or lemon- juice, 1 oz. in 
water. „ 

Demulcents, Olivo oil, milk, white of egg. 
Stimulants, (Not ammonia*) 
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Aniline. 


Antimony Salts. 
Tartar emetic. 
Butter of antimony. 


* 

Arsenic Compounds. 
White arsenic. 
Weed-killers. 

Some vermin-killers. 
Sheep dips. 

Some fly-papers. 
Emerald green. 


Atropine. 

Nightshade. 

Belladonna. 

Stramonium. 

Hyoscyiunus* 

Hyosemo. 


Barium Salts. 


Calarar Bean 
PhynosUgmino, 
Knorin. 


Camphor. 
Camphorated oil 
(Lin* Camph.). 


Cantharidks. 


Chloroform. 


General Principles , especially treatment for respira- 
tory failuro. 

Venesection. One pint followed by infusion with 
normal saline. 


General Principles , especially stimulants and treat- 
ment for collapse. 

Caution. Avoid lavage after butter of antimony 
(see acidH). 

Chemical Antidote . Tannic acid, gr. xx in water 
or strong tea. 

Demulcents, Milk, white of egg. 


General Principles , unless in poisoning by strongly 
alkaline weed-killers, when lavage must be applied 
cautiously or not at all. 

Chemical Antidote, Hydrated ferric oxide, made 
when required by adding to \ oz. of liquor ferri 
porchlor. in a tumblerful of water \ oz. of magnesia 
or J oz. washing soda in water. Collect the pre- 
cipitate on a hand kerchief, mix with half tumbler- 
ful of hot water, and repeat frequently. 

Demulcents, 


General Principles , especially treatment for respira- 
tory failure. 

Chemical Antidote, Tannic acid, gr. xx in water or 
strong tea. 

Phtfsiohnjical Antidote, Pilocarpin nitrate, £ grain 
hypodermically. 


Gt neral Prinei pies, 

Chemical Antidote, Magnesium or sodium sulphate, 
J o/., in 8 oz. of water. 


Gi neral Principles . 

Chemical Antidote . Tannic acid, gr. xx in water. 
Phtfsiohnjical Antidote, Atropine sulphate, gr. ^ 
hypodermically and repeated every 15 minutes 
j until pupils dilate. 


Gnu ml Principles. 


Central Principles. 
Demulcents* 


i 1 ninth d* Sot* Amestlietios 
J Swtdlawed. General Principles. 


Cmtaini:. * 


Con n: M. 

Hemlock. 


Copper. 

Bluo vitriol. 
Verdigris. 


, fit neral Punnphs. 
j Inhalations of amyl nitrite. 


| General Principle*. 
j Gt tutal Ptinaphs. 

CJemicnl Antidote. Botassium ferroeyamdc, gr. 

xx in water. 

Danulcents . Milk, 
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Digitalis. 

Foxglove. 

General Principles. 

Chemical Antidote. Tannic acid, gr. xx in water 
or strong tea. 

Fungi. 

General Principles. Atropino sulphate, gr. 
hypodermically. 

Gases. 

Carbon monoxide. 
Carbon dioxide. 

Coal gas. 

Sewer gas. 

Acetylene. 

Chlorine. 

Nitrous fumes. 

& 

General Principles , especially artificial respiration 
and oxygon initiations. 

i* 

Hypnotics. 

Chloral hydrate. 
Chloralamido. 

Sulphonal. 

Paraldehyde. 

General Principles . 

* stimulants . Especially strychnine hypodermically. 

Iodine. 

General Principles. r 

Chemical Antidot*’. Saech. sol. of lime, 2 drachms in 
water. 

Demulcents, copiously. 

Irritants, Vegetable. 
Unidentified plants. 
Violent purgatives. 
Nicotine. 

Tobacco. 

Savin. 

Squill. 

General Principles . 

Demulcents. 

Lead Salts. 

General Principles 

Chemical Antidote. Magnesium or sodium sulphate, 
4 oz. in tumblerful of water. 

Mercury Salts. 

White precipitate. 

Red precipitate. 
Corrosive sublimate. 

General Principles. 

Demulcents . Milk and white of egg, 

Mineral Oils. 

Benzoline. 

Paraffin. 

Petroleum. 

General Principles. 

Demulcents. Olivo oil freely, followed by free 
lavage with milk. 

Morphine. 

Opium. 

Codeine. 

Syrup of poppy. 
Soothing syrup. 
Chlorodyne. 

Laudanum. 

Paregoric. 

Heroin. 

Battley’s solution. 
Dolby 1 s carminative. 

* 

General Principles. + 

Chemical Antidotes. Tannic amd, gr. xx in water, 
freely washing out after each dose; or wash out 
stomach with solution oLpoLassium permanganate, 
gr. j to 2 oz. of water. 

Physiological Antidote. Atropino sulphate, gr. *V 
Stimulants freely, but do not. overdo rousing and 
forced movements. * 

* 
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PxtnnrnoKtw. 
Itat panto. 


PtLOCAiti’itn;. 


Pl'oMAtN I'H* 
Stale food. 
(Jannei^food. 


SlLVKK S.U/TS. 


8TRVIIMNK' 

Battle H \*TlnSl»'U»IMT. 


T\ ui'Fvn\n. 
Polishing fluid. 


ZivSai.ih. 
White* Vitriol, 
Burnett** iluid. 
Soldering 11 md. 


th'nmil I’liim phs. 

Ohrmiral AntuM's. Copper sulphate, gr. 2* in 
ttnx. wal nr; French turpentine nr sanitas, 3() m. 
in l n/„ water, rejirated about. four times in the 
fir.it hour. 

thmulnvts. (*ai:tk»n. Avoid nil. 

(ft* turn l l*i im' i ph"t* 

i'hnnind Ah(uM\ Tannic wi«U gr. xx in water. 

rhifunlnijicn! AnliiUih 1 * Atrophic, gr* subeuta- 
neously. 

• L 

til tn nil l*t ittri fift v, e k ipcei.dly t refitment, for collapse. 
(! In mini! ,-l utiflnh v, Tannic neid, gr. xx in water ; 
calomel, gr. v, follow <*<| by saline purge. 

(it in nil l*t ilii'ifili *. 

(Hit mint! Anlttlntt, Table «(MMiitfftil of common salt, 

| to water. 

j tlninnl PttunfU 
I t 'hit »t by uiloil.it imii. 
j AWwh bv Hponiorplinn*, or tnvtojt as soon as 
j patient i* under inthieuee of chloroform. 

t Ht* nnrttl AntiM. Tannic neid, gr. xx in water. 

iHiihinltfiintl ,1 iihtlttU. < ’Moral hydrate, gr. 40 in 
inter, or poU^-ium bromide, gr. 00, repeated if 
nee* 4 » ary. 

; (It until Pi ht njth *, Liwige with milk. 

t’veitMV l,a\nee mid etuehe-t inadmissible except 
III poc.nuim* by ttetif till /i«e cult M. 

(Hi inniftl Ahtuih, Sodium or potassium bicar- 
bonate, U dm* l*mn. 

Ihmultt nta. Milk and white of egg. 
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Abdominal contusions, 285. 
luemorrhugc, 287, 293, 2J3. 
injuries, 284, 207. 
method of examination, 287. 
operation for, 200. 
afiicr-treatment* 207, 311, 
wound*, 284, 285, 

Abscess, 00. 
alveolar, 62. 
appendicular, 200. 
cerebellar, 422. 
cerebral, 421. * 

of epididymis, ^84*., 
extradural, 410. 
hepatie, 270. 
intra-abdominal, 270. 
isehio-reetal* Ob 
lacrimal, 480. 
mammary, 08. 
palmar, 08, 
perinephric* 270. 
prostata*, 820. 
retropharyngeal, <12. 

Hubhepatie, 200. 
subphreme, 20th 
tern poro -sphenoidal, 422. 
tonsillar, 01. 

Aeromio-elavicMilar joint, disloca- 
tion of, 158. 

Acromion process, fracture of, 180, 
•Acute abdominal disease, 220. 
diagnosis of* 220. 
examination of thorax in, 280, 
exploratory eodintomy in, 287. 
FWler’s position in, 287. 
general examination of, 280. 
indications for immediate opera- 
turn, 28th 

management of doubtful eases, 
* 286. 

simulated iif thoracic disease, 
285. 

treatment of* 287. * 

Adhesions, intestinal obstruction 
by, 240. 

Air embolism, 227. 

Alveolar abscess, 02. 


Amputation : 
in acute necrosis, 73. 
in compound fractures, 117. 
Amyl nitrite : 
in angina pectoris, 223. 
in asthma, 180. 
in haemoptysis, 37. 

Aniesthcsia, dangers of, 20. 
oirculatory, 23. 
respiratory, 20. 
emergencies of, 18. 
giftoral, 3. 
infiltration, 5. 
local, 8. 
posture in, 20. 
regional, 6. 
spinal, 0. 

Anaesthetics : 
choice of, 3. 

diflicultics in administration of, 
18. 

Analgesic drugs, 5. 

Angeio-neurotio oedema : 
abdominal symptoms in, 236, 276. 
dyspmea in, 193. 

Angina : 
pectoris, 222. 

treatment of, 223. 
in aortic disease, 220. 

Ludwig’s, 65. 

Vincent’s, 89. 

Ankle, dislocation of, 160. 

Anthrax, 79. 

Antitoxin treatment : 
in anthrax, 79. 
in diphtheria, 100. 
in tetanus, 78. 

Aortic disease, 220. 

Apoplexy, 362, 363. 

Appendicitis, 255. 
early operation for, 257. 
with diffuse peritonitis, 257. 

operation for, 257. 
with local abscess, 260. 
subphreme abscess in, 267. 
Arthritis, 161. 

in acute rheumatism, 164, 165. 
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Arthritis ( continued ) : 

diagnosis of, 161. 

• in enteric fever, 162, 168, 
gonorrhoeal, 163, 107. 
gouty, 163, 166. 
pneumococcal, 162, 168. 
in scarlet fever, 162, 168. 
suppurative, 146, 163, 167. 
Artificial feeding, 407. 

Artificial respiration : 

Schafer’s method, 204. 

Silvester’s method, 20. 

Asthma : 
bronchial, 180. 
cardiac, 222. 
uraemic, 326. 

Auditory meatus : 
foreign bodies in, 411. 
furuncle of, 412. 

Bands, intestinal obstruction from, 
248. 

Bier’s treatment, 73. 

Biliary colic, 236, 281. 

treatment of, 282. 

Bladder : 

acute inflammation of, 332. 
foreign body in, 178. 
rupture of, 296. 

suprapubic puncture, 313, 318. 
Blood culture, technique of, 58. 
Bone, acute disease of, 71. 

Brain : 

abscess of, 421. 
compression of, 344. 
concussion of, 340. 
laceration of, 341. 
syphilis of, 379. 

Bradycardia, 369. 

Bronchitis, 181. 
Broncho-pneumonia, 182. 
Bronchus, foreign body in, 173. 
Bryant’s line, 137. 

Bums, 107. 
dangers of, 108. 
degrees of, 197. 
oedema of larynx in, 192. 
of eye, 429. 
of throat, 111. 
prognosis in, 108, 
treatment of, 108. 


Calculous anuria, 328. 
Canorum oris, 80. 
Carbuncle, 68. 

Cardiac failure, 217. 


Cardiac failure (eontiyurd) : 
in anesthesia, 23. 
in aortic disease, 221), 
in cardiosclerosis, 221. 
in diphtheria, 102. 
in mitral incompetence, 217, 
in mitral stenosis, 219 
in pericarditis, 216, 
in pneumonia, 104. 
in obstructive dyspnoea, 191. 

Cardiac massage, 23. 

Cardie-sclerosis, 221. 
venesection in, 221. 

Carpus, fracture of, 136. 

Catheter fever, 323, 

Cauda equina, injuries of, 352, 

Cellulitis, 64. 
diagnosis of, 64. 
of neek, 65. 

(edema of larynx in, 192, 
orbital, 436. 
pelvic, 66, 322.* 
of tongue, 05. 

Cerebellar abscess, 422. 

Cerebral abscess, 421. 
embolism, 363. 
hemorrhage, 362. 

venesection in, 362. 
irritation, **141, 
syphilis, 379. 
thrombosis, 363. 

( Vrcbro-spinal fluid : 
in concussion, 341. 
in head injuries, 340, 361, 382. 
in meningitis, 372. 
in ura»mia, 326. 

Cerebro-spinul syphilis, 379. 

Certification of the insane, 395, 399. 
by reception order, 394, 398, 
by summary reception order, 400. # 
by urgency order, 399. 

Chest, contusions of, 206. 
treatment of, 208. 
injuries of, 206. 
diagnosis of, 206. 
hemothorax in, 208. 
pneumothorax in, 208. 
wounds of, 21 1. 
luemorrhage. in, 211. 
treatment of, 25 1 . 

Chicken-pox, diagnosis of, 95. 

Cholecystitis, 265. 

Clavicle? 

dislocations of, 153. 
fracture 129. 

Cock’# puncture, 316. 

Oceliotomy, exploratory, 237. 
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Collapse, I. ^ 

Oolles’s fracture* 134, 

Colon, lavage of, 273. 

Colostomy, 240. 

Coma : 
diabetic, 304. 
epileptic, 305. 
in haul injuries, 338. 
unumic, 320. 
lumbar puncture in, 320. 

Convulsions, 304. 
due, to alcohol, 300. 
epileptic, 305. 
hysterical, 305, 
in general paralysis, 308. 
infantile, 307. 

.Jacksonian, 308. 
in lead poisoning, 300. 
puerperal, 308. 
in tetanus, 77. 
urjemic, 325. 

Compression of«bmin, 344. 

Concussion : 
of brain, 340. 
of spinal coni, 347. 

Conjunctiva : 

foreign bodies jn, 424. 
wounds of, 425. 

Cornea, foreign bodies in, 425. 
injuries of, 425. 
ulcer of, 432. 

Cut throat, 54. 

Cyclic vomiting, 274. 

Cystitis, 332. 

Cystotomy, suprapubic, 310. 


Decompression of brain : 
for basal fracture, 310. 
for unemia, 320. 

Delirium, iOO, 
in infectious fevers, loo. 
traumatic, 122. 

Delirium tremens, 122. 

Depressed fracture of skull, 342. 

Diabetic coma, 301. 
gangrene, 00. 

Diurrinva, acute, 230. 

"infantile, 27*2. 

Diphtheria ; * 
antitoxic treatment of, 100, 
cardiac failure in, # 102. 
diagnosis of, 88, $ 

emergencies in, KM), 
faucial, 88. 
intubation in, loi? 
laryngeal obstruction in, 101. 


Diphtheria (continued ) : 
laryngeal, 89, 
nasal, 90. 
paralysis in, 103. 
tracheotomy in, 101. 

Disinfection after fevers, 96. 

Dislocations, 149. 
complications of, 149. 
injuries to nerves, 150, 
injuries to vessels, 150. 
compound, 149. 
general treatment of, 151. 
individual, 152. 
ankle, 160. 
clavicle, 153. 
elbow, 154. 
foot, 160. 
hip, 157. 
jaw, 152. 
knee, 158. 
patella, 100. 
shoulder, 153. 
thumb, 156. 
wrist, 156. 

pathological, 152, 168. 
recurrent, 151. 

Drowning, 204. 

Drug rashes, 85. 

Dtuidenal ulcer, perforation of, 
252. 

Dyspnma : 

from abductor paralysis, 196. 
in cerebellar abscess, 422. 
from foreign bodies, 170-4. 
in fracture of hyoid bone, 127. 
in goitre, 194. 

indications for tracheotomy, 190. 

S investigation of, 189. 
in laryngeal spasm, 190. 
in laryngismus stridulus, 196. 
in locomotor ataxia, 196. 
management of less urgent cases, 
191. 

in mitral disease, 219. 
non-obstructive, 198. 
from retropharyngeal abscess, 62, 
193. 

imemie, 326. 


j Ear, foreign bodies ift, 411. 
i haemorrhage from, 337, 413. 
Eclampsia, 308. 

Elbow, diagnosis of injuries of, 132. 
dislocations of, 154. 

‘ pulled \ 154. 

Electrical injuries, 112. 
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Embolism, 225. 

, of air, 227. 

' cerebral, 363. 
gangrene from, 226. 
peripheral, 225. 
pulmonary, 226. 

Emergency operation in private 
house, 47. 

Emetics, list of, 437. 

Emphysema, subcutaneous, 200. 

Emphysematous gangrene, 80. 

Empyema, 184, 210. 
of gall-bladder, 266. 
operation for, 186. 

Enema rash, 85. 

Enteric fever, arthritis in, 162, 168. 
diagnosis of, 82. 
haemorrhage in, 104. 
perforation in, 254. 
tympanites in, 103. 

Enterospasm, 236, 278. 

Epididymitis, 334. 

Epilepsy, 365, 
coma in, 365. 
convulsions in, 365. 

Jacksonian, 368. 
status epilipticus, 365, 

Epiphyseal separation : 
femur, 139, 140. 
humerus, 131, 133. 

Epiphysitis, 71. 

Epistaxis, 34. 

Erysipelas, 76. 

Extravasation of urine, 321. 

Extradural abscess, 419. 

Eye, bums of, 429. 
excision of, 429. 

Eyeball, contusion of, 426. 
penetrating wounds of, 427. 
rupture of, 428. 

Eyelids, abscess of, 430, 
injuries of, 424. 


Faecal drowning, 22, 

Femur, fracture of, 138. 
Fevers, infectious, 82. 
contact cases in, 98. 
duration of infection of, 97. 
emergencies in, 99, 
delirium, 100. 
hyperpyrexia, 99. 
insomnia, 100. 
general management of, 94. 
incubation periods of, 99. 
methods of disinfection, 96. 
school attendance, 97. 


Fibula, fracture of, 142 rf 
Foot, crushes of, 144. 

dislocation of, 10O. 

Foreign bodies, 169. 
in bladder, 178. 
in bronchus, 173. 
in ear, 411. 
in cornea, 425, 
in eye, 424. 
in intestine, 178. 
in larynx, 170. 
ip nose, 169. 
in tesophagus, 175. 
in orbit, 436, 
in pharynx, 174. 
in rectum, 178. 
in stomach, 177. 
in trachea, 171, 
in urethra, 179. 

Fowler’s position, 237. 
Fracture-dislocation of spine, 348. 
Fractures, 113. * 

complications of, 122. 
compound, 111. 
delirium in, 122. 
individual, 125. 
carpus, 136. 
clavicle, 129. 
femur, 138. 
fibula, 142. 
humerus, 131, 133. 
hyoid, 127. 
jaw, lower, 126. 
jaw, upper, 126. 
malar bone, 126. 
metacarpus, 136. 
nose, 125. 
olecranon, 132. 
patella, 141, 
pelvis, 128, 
radius, 134. 
ribs, 128, 208. 
scapula, 130. 
skull, 125, 341, 342, 344. 
spine, 127, 348. 
sternum, 128. 
tarsus, 143. 
tibia, 142. 
ulna, 134. 
pathological, 144. 
simple, 117. 

ambulator^ treatment of, 
122 # 

massage in, 121. 
operative treatment of, 120. 
Frost-bite, 69/ 

Furuncle of ear, 412. 
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Gall-bladder, -empyema of, 266. 
perforation of, 266. 
gangreno of, 266. 
injuries of, 293. 

Gall-stones, intestinal obstruction 
from, 260. 

Gangreno, 68. 
cancriTm oris, 80. 
diabetic, 69. 
embolic, 69, 266, 
emphysematous, 80. 
frost-bite, 69. 
of intestine, 308. 
phagedfpna, 81. 
senile, €8. 
thrombotic, 69. 
traumatic, 70. 

Gastric crises, 236. 
lavage, 273. 

Gastric ulcer : 
perforation of, 262. 
luematemesis inj 40, 

Gastrotomy, 177. 
for foreign body, 177. 
for Inornate mosm, 43. 

German measles, diagnosis of, 87. 

Glaucoma, 434. 

Goitre, dyspno»a in, 194. 

Gonorrhea! arthritis, 163, 167. 
ophthalmia, 430. 
peritonitis, 262, 263. 
retention of urine, 313. 

(lout, 163, 166, 


HirmatomesM, 38. 
causes of, 38. 
diagnosis of, 38. 
treatment of, 39. 
in cirrhosis of liver, 39, 
in gastric ulcer, 40, 
Lcnlmrt/, method, 41, 
operation for, 43. 

Haemaiuriu : 
prostatie, 330. 
renal, 331. 
urethral, 329. 
vesical, 330. 

Haunoglobimmn, 44. 

Ha*moj)oneartii«im, 212. 

Ifiemophiliu, 44. 

Hemoptysis, 36. 
causes of, 36. 
diagnosis of, 36. 
treatment of, 37. 

Haemorrhage, 26, 
arterial primary, 26. 
ft* & n 


Hsemorrhage (continued ) : 
arterial reactionary, 28. 
after gastro-enterostomy, 30. ’ 
after excision of hemorrhoids, 
29. 

after intranasal operations, 30. 
after nephrotomy, 332. 
after excision of tongue, 29. 
after tonsillotomy, 30. 
arterial secondary, 30. 
cerebral, 362. 
in chest injuries, 211. 
general treatment of, 25. 
intracranial, 344. 

operation for, 345, 346. 
intraporitonoal, 239, 287, 290, 292. 
uterine, 45. 
vonous, 32. 

Hemorrhoids, strangulated, 300. 
thrombosed, 300. 

Hemothorax, 208, 210, 212. 

Headache, 373. 

Head injuries, 336. 
examination of, 337. 
treatment of, 340. 

Heart : 

injuries of, 212. 
massage of, 23. 

Heat stroke, 364. 
exhaustion, 364. 

Hepatic abscess, 270. 

Hernia : 

emergencies connected with, 301. 
incarcerated, 303. 
inflamed, 302, 303. 
injury to, 302. 
internal. 248. 
irreducible, 303. 
strangulated, 302, 
sudden appearance of, 301. 

Hilton’s method, 60. 

Hip, diagnosis of injuries of, 136. 
dislocation of, 157. 

Homicidal attacks, 406. 

Hydatid cyst, rupture of, 266. 

Hyoid bone, fracture of, 127. 
dyspnom in, 127. 

Hyperpyrexia, 99, 

Hysterical fits, 365. 

Humerus, fractures of, JL31. 


Imperforate anus, 241. 
Incubation periods, 99. 
infantile convulsions, 367. 
diarrhoea, 272. 

■ infective diseases, 57. 

«8 
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Infusion : 
adrenalin in, 10. 

* dangers attending, 14. 
in diabetic coma, 364. 
intraperitoneal, 16. 
intravenous, 12. 

Murphy’s method, 259. 
rectal, 14, 259. 
subcutaneous, 15. 
in syncope, 215. 
in uraemia, 326. 

Insanity, arising in other diseases, 409. 
artificial feeding in, 407. 
asylum treatment of, 393. 
emergencies of, 384. 
examination of case, 384. 
home treatment of, 391. 

Insomnia, 100. 
in delirium tremens, 123. 
in mitral disease, 219. 
in pneumonia, 105. 

Intestinal anastomosis, 310. 

Intestinal obstruction, 240. 
from adhesions, 249. 
from bands, 248. 
from carcinoma, 247. 
from fibrous stricture, 250. 
from pall-stones, 250. 
from internal hernia, 248. 
from intussusception, 244. 
of rectal origin, 240. 
of uncertain origin, 246. 
from volvulus, 250. 

Intestinal resection, 309. 

Intestine : 
anastomosis of, 310. 
carcinoma of, 247. 
fibrous stricture of, 250. 
foreign body in, 178. 
injuries of, 293. 
perforation of obstructed, 255. 
rupture of, 293. 

Intra-abdominal abscess, 270. 

Intracranial haemorrhage, 344. 

Intubation, 198. 
in diphtheria, 101. 

Intussusception, 244. 

Iodine as skin disinfectant, 49. 

Iridectomy, 434. 

Iris, detachment of, 427. 

Iritis, 433. 

Ischio-rectal abscess, 64. 

Jacksonian fits, 368. 

Jaw, dislocation of, 152. 
fracture of lower, 126. 
fracture of upper, 120. 


.Joints, dislocations of, 149. 
fractures involving, 124. 
injuries of, 146. 

in fractures, 124. 
internal derangements of, 148, 

ir>8. 

sprains of, 148. 
wounds of, 146. 


Keratitis, 432. 

If idney : 

movable, 282, 327. ] 
rupture of, 291. 

Knee, dislocation of, 158.#* 
displaced cartilage in, 138. 


Lacrimal abscess, 436. 
Laminectomy, 354. 
laryngeal spasm, 1 96. 
Laryngismus stridulus, 196. 
Laryngitis, 197. 
Laryngotomy, 199. 

Larynx : 

abductor paralysis, 196. 
foreign bodies in, 170. 
growths of, 193. 
o'demn of, 192. 
ulceration of, 192, 193. 
scalds of. 192. 


spasm of, 196, 

Literal sinus thrombosis, 4 1 9 / 
Lmige of colon, 273. 
i ravage of stomach ; 
for acute dilatation, 270. 
for cyclic vomiting, 274. 
for ftecrtl drowning, 22. 
for infantile vomiting, 273, 
L»ad colie, 236, 280, 282, 


Lightning, injuries by, 112. 
Lightning pains in loeomottr ataxy, 


Liver, abscess of, 270. 
rupture of, 291. 

Local anaesthesia, 4. 

Locomotor ataxy, we Tabes. 

Ludwig’s angina, 65. 

Lumbago, 377, 

Lumbar puncture, <8. 
in head injuries, 340, 361. 
in lead poisoning, 369. 
in meningitis, 372. 
in uraemia, 326. 

Lunatics, neglected, 400. 
pauper, 4i)L 
wandering, 401. 
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Lung : • 

contusion of, ‘2*0. 
laceration of, ‘210. 
Lymphangitis, 07. 


Malar bone, fracture of, 120. 
Mammary abscess, 00. 

Mandible, fracture of, 120. 

Mania, acute, 400. 

Mastoiditis, acute, 415. 
complications of, 410. 

* cerebral abscess, 421. 
cerebellar abscess, 422. 
extritdural abscess, 410. 
meningitis, 570. 

sinus thrombosis, 410. 
operation for, 417. 

Maxilla, fracture of, 120. 

Measles, diagnosis of, HO. 

Membrana tymnani, rupture of, 
007, 410. 

paracentesis of, 415. 

* Meningitis, 070. 

diagnosis of, 071* 
lumbar puncture in, 072. 
syphilitic, 080. 
varieties of, 070. 

Metacarpus, fracture of, 100. 
Migraine, 073, 

Mitral incompetence, 217. 

Mitntl stenosis, 211). 

Movable kidney, 282, 027. 

Mucous colic, 278. 

Mumps, diagnosis of, 1)0, 
orchitis in, 085. 


Necrosis, acute, 71. 

treatment of, 72. 

Nephritis, 020. 
dropsy in, 024. 
suppression of urine in, 020, 
it rtemut in, 025. 
venesection in, 025, 

Nephrotomy, 028, 

Nerves, injuries of, 055, 
mtlisloeations, 150. 
in fractures, ]*£4. 

Nervous system, diseases of, 058* 
injuries of, 33d. * 

syphilis of, 071). # 

diagnosis of, 082. 

Neuralgia, 075, 

Nose, foreign body in, fill). * 
fracture of, 125. 

% 

* u 


(Edema of larynx, 192. 
in angeio-neurotic oedema, 192, 
193. 

in cellulitis of neck, 65, 192. 
from foreign body, 192. 
in laryngeal ulceration, 192, 
193. 


in mitral disease, 218, 219. 
in venal disease, 192. 
in scalds and burns, 192. 
(Esophagus, foreign body in, 175. 
Olecranon, fracture of, 132. 
Ophthalmia, gonorrhoeal, in adult, 
431. 


neonatorum, 430. 
sympathetic, 436. 
Orbit, cellulitis of, 436. 

foreign bodies in, 436. 
Orchitis, 335. 
Osteo-arthritis, 1 64. 
Ostco-myclitis, 71. 
Otitis media, 413, 417. 
Ovarian cyst, 262. 
Oxygen in shock, 16. 


Palmar abscess, 63. 

Pancreatitis, 264. 

Panophthalmitis, 433. 

Paracentesis thoracis, 182. 
tympani, 415. 

Paraphimosis, 333. 

Parotitis, 90. 

Patella, dislocation of, 160. 
fracture of, 141. 

Pelvic cellulitis, 60. 

Pelvis, fracture of, 128. 
injuries of, 298. 

Perforation of duodenal ulcer, 252. 
of gall-bladder, 266. 
of gastric ulcer, 252. 
in intestinal obstruction, 255. 
of typhoid ulcer, 254. 

Pericarditis, 215. 

Pericardium, injuries of, 212, 
operations on, 213, 216. 

Perinephric abscess, 270. 

Perineum, injuries of, 298* 

Periostitis, 71. 
diagnosis of, 72. 

Peritonitis, in abdominal injury, 
287. 

in appendicitis, 255. 
in cholecystitis, 265. 
diagnosis of, 229. 
in duodenal ulcer, 252. 

! in enteric fever, 254. 

g* 
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Peritonitis (continued ) : 
in gastrie ulcer, 252. 

* gonorrhoeal, 262. 

in hydatid disease* 266. # 

* kt intestinal obslmtipn, 2tf& 
localized, £66, 270. 

. irom ovarian cysts, 262. 
in pancreatitis, 264. 
pneumococcal, 264. 
puerperal, 262. 
from salpingitis, 263. 

Phagedama, 81. 

Pharynx, foreign bodies in, 174. 
Phlebitis, 67. 

of lateral sinus, 419. 

Pituitary extract in shock, 11. 
Pleurisy with effusion, 182. 

aspiration in, 182. 

Pneumococcal peritonitis, 264. 
Pneumonia, 104. 
arthritis in, 162. 
hypostatic, 123. 
tympanites in, 105. 
venesection in, 106. 
Pneumothorax, 187. 

traumatic, 208, 210, 212. 

Poisons, treatment of, 430-43. 
Post-mortem wounds, 67. 

Pott’s fracture, 143. 

Prostatic abscess, 320. 
hemorrhage, 330. 
obstruction, 317. 

‘Pulled elbow’, 154. 

Purpura, acute abdominal attacks 
in, 276. 

Pyaemia, 57, 
arthritis in, 163, 167. 
lateral sinus, 419. 
Pyopericardium, 216. 

Pyosalpinx, rupture of, 263. 


Quarantine, 98. 
Quinsy, 61. 


Radius, fracture of, 134. 

Rectum, carcinoma of, 240. 
foreign body in, 178. 
imperforate anus, 241. 
stricture of, 240. 
wounds of, 299. 

Renal colic, 236, 282, 326. 
hsematuria, 331. 

Retention of urine, 312. 
from foreign bodies, 179, 312. 
from prostatic abscess, 320. 


Retention of urine (continued): 
from prostatic Enlargement, 317, 
320. 

from stricture, 314. 
traumatic, 296, 298. 
in acute urethritis, 313. 
Retropharyngeal abscess, 62. 
dyspnoea in, 193. * 

treatment of, 62. 

Rheumatism, acute, 164, 165. 

Ribs, fracture of, 128. 
a 

Saline solution, preparation of, 50. 
Salpingitis, 263. 

Sayre’s strapping, 130. 

Scalds, we Bums, 

Scapula, fracture of, 130. 

Scarlet fever : 
arthritis in, 162, 168. 
diagnosis of, 84. 

School attendance in infectious 
fevers, 97. 

Sciatica, 377. 

Scurvy-rickets, 72. 

Self-mutilation in the insane, 405. 
Semilunar cartilage, displacement 
of, 148. 

Septicaemia, 57. 

Septic rashes, 85. 

Serotherapy, in anthrax, 79. 
in diphtheria, 100* 
in erysipelas, 77. 
in peritonitis, 259. 
in pyogenic diseases, 69. 
in tetanus, 78. 

Shock, 1. 
adrenalin in, 10. 
blood-prcssuro in, 2. 
causes of, 2. 
pathology of, 1. 
prevention of, 2. 
symptoms of, 2. 
treatment of, 10. 

Shoulder, diagnosis of injuries of, 
129. 

dislocations of, 158. 

Sinus thrombosis, 419. * 

Single care of the insane, 402. 

Skull, fractures ofy* 125, 341, 342, 

•>A,4 

vTnt. r 

injuries of, 336. 

Small-pox, diagnosis of, 91, 

Spinal anaesthesia, 6. 

Spinal cord v concussion of, 347. 
injuries ot, 348. 
examination of, 349. 
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Spinal cord (continued ) : 
segmental arum 350. 
syphilis of, 370. 

Spine, injuries of, 347, 348. 
examination of, 340. 
operation for, 353. 
fracture-dislocation of, 348. 
Spleen, f upturn of, 201. 

Sprains, 148. 

Status epileptieus, 305. 

Sternum, fracture of, 128. 

Stokes- Adams syndrome, 214, 22k 
Stomach, acute dilatation of, 230# 
* 275. 

foreigmbodies in, 177. 
injuries of, 203. 
lavage of, 273. 
perforated ulcer of, 252. 
post-operative lucmorrhugc, 30. 
Strangulated hernia, 302. 
conditions simulating, 303, 
gangrene in, 308. 
operation for, 305. 

» treatment of, 304 
Stricture of intestine. 250, 

Stridor, ISO. 

Subhepatie abscess, 200, 
ttubphronic abscess, 200. 

Suicide in the insane, 401. 
Sunstroke, 304. 

Suppression of urine, 32s. 
in .renal calculus, 328. 
in acute nephritis, 323. 
reflex, 320. 

Supracondylar fracture : 
of femur, Mo, 
of humerus, 133. 

Suprapubic cystotomy, 310, 
drainage, 321. 
m puncture, 313. 

Sympathetic inflammation, 437. 
irritation, 437. 
ophthalmia, 430. 

Syncope, 2M. 

Synovitis, acute septic, 140, 103,107. 
gonorrinoal, 103, 1 07, 
gouty, 103, loti, 
rheumatic, 104, 105. 

Syphilis, cereSiro-spinal, 370. 
cerebral, 370* 
spinal, 380, 


Tabes, gastric crises in, 230. 
laryngeal crises in, 100, 
lightning pains in, 378. 
Tarsus, fracture of, M3, 

A % 


Tcno-synovitm, 7I1 ' 

TeBtw: 

uHrfjs ii>U}unniation of, 834 
t»na«n <tf, 3(4, 3*4 * 

'IVtimuM, 77. ' 

Throat, injuries of. k 
Thromho-jihlct)iti Hi «» 
infeetive. 410, 

rum-infective,^} 

TimMHlHww, hr«,i,3 0 ;} 
of lateral sinuH, 4] () 

Thumb, dislocation of, ir,(i. 
Thyrutmny, 171, 

Tibia, fracture of, 140 

1 otisillar abscess, 01 
Trachea, foreign hc«li«. H in, 171. 
f l mebeotomy, 200, 
for cut throat, 55, 
in diphtheria, 101 
for foreign h..:fy i n |, ron( . h uH, 173. 
for foreign xxly in larynx, 170. 
fur foreign Ixxly in t rahhoa, 171. 
lumt'HtK sin for immediate opora- 
tioti, It 10, 1 

Trigeminal neuralgia, 37 fl. 

aleohol injectionH for, 370. 
Tymputie membrane : 
pameenteMsof, 4ir>. 
rupture of, 337, 413. 

Tjrm|HUiiteN •. 
in enteric fever, 103. 
in pneumonia, 10, r >. 

a ihoht. mi Enteric. 

ml pregnancy, rupture of, >23!). 


Him, fracture of, J34. 
Unconsciousness, 358, 
causes of, 358, 
investigation of, 358. 
Uncmia, 323, 325, 

Uraanic asthma, 320. 
coma, 320. 
convulsions, 325, 
dyspnoea, 320, 
headache, 325, 

Urethra ; 

foreign body in, 170* 
rupture of, 2iK 
Urethrotomy, 179, 29 m, 310. 
Urgency orders, 399. 

Urine, extravasation of, 2&L 
retention of, 312. 
suppression of, 328. 
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Urticaria : 

acute abdominal symptoms in 
* 236, 276. 

in ruptured hydatid cyst, 266. 


Vaccine therapy : 
in erysipelas, 77. 
in gonorrhoeal arthritis, 167. 
in pyaemia, 59. 

Varicella, diagnosis of, 95. 

Varicose veins : 
haemorrhage in, 33. 
thrombosis in, 224. 

Variola, diagnosis of, 91. 

Varioloid, diagnosis of, 92. 

Veins, air in, 227. 

Venesection, 209. 
in cardio-sclerosis, 221. 
convulsions following, 369. 
in fractured l ibs, 209. 



Venesection (continued) s 
in mitral discacft, 218, 219. 
in pneumonia, 106. 
in uraemia, 325. 

Vincent’s angina, 89. 

Voluntary boarders, 389. 

Vomiting : 
in children, 272. 
cyclic, 274. 
in peritonitis, 259. 


Whitlow, 70. 

Wounds, 47. 

accidental, tre itmont off 50. 
post-mortem, 67. 
abdominal, 284, 285. 
of skull, 343, 

Wrist; 

fractures of, 130. 
dislocations of, 156. 
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SYSTEM OF OPERATIVE SURGERY 


BY BRITISH SURGKONS. 

t 

Edited by F. F. Burghard, M.S., F.R.C.S. 

This System is designed to be fully rop^seuiative <if tint present state of 
opinion as to Operative Surgery in the United Kingdom. f 

* f 


THE WHOLE WORK IS COMPLETE. 

IN FOUR OCTAVO VOLUMES 

CONTAINING 1390 ILLUSTRATIONS AND 8 COLOUR PLATES 

0 

Cloth . . . price 36s. net each volume. £6 the set # 

Half Morocco price 42s. net each volume. £7 the set 

v 


Volume I. pp. 736, with 341 original illustrations. 

THE PRINCIPLES AND TECHNIQUE OF WOUND TREATMENT. 

C, B. Lockwood. 

THE METHODS OF LOCAL ANALGESIA. 

Capt. J. W. H. Houghton, R.A.M.C. 

AMPUTATIONS ;-OPERATIONS UPON ARTERIES, VEINS, AND LYM- 
PHATICS -.-OPERATIONS UPON NERVES;- OPERATIONS UPON 
MUSCLES, TENDONS, TENDON SHEATHS AND BURS* {-OPERA- 
TIONS FOR NON-TUBERCULOUS AFFECTIONS OF BONES £ND 

JOINTS F. F. Burghard. 

PLASTIC SURGERY T. P. Legg. 

V 


Volume II. pp. 720, with 317 illustrations. 

OPERATIONS FOR TUBERCULOUS AFFECTIONS OF THE BONES 

AND JOINTS . *H. J. Stiles. 

OPERATIONS FOR HARE-LIP AND CLEFT PALATE ., Edmund Owen. 
OPERATIONS FOR CANCER OF THE LIPS AND FACE 

(i. Lenthal Cheatle, C.B. 

OPERATIONS UPON THE JAWS . . .. . . . C. H. Fftgge. 

OPERATIONS UPON THE TONGUE, TONSILS, AND PHARYNX 

, H. T. Butlin. 

OPERATIONS UPON THE CESOPHAGUS ,* . . . C. H.Fagge. 

OPERATIONS UPON THE STOMACH , r . B. G. A. Moynihan. 

OPERATIONS UPON THE INTESTINES . , . G. H. Mokins, C.B. 

OPERATIONS FOR HERNIA A. E. Barker. 

OPERATIONS UPON THE RECTUM AND ANUS . F. Sanford Edwards. 


The Oxford Medical Publications 

T ■ 

Volume III. pp. 764, with 381 illustrations and three 
colour plates. 

OPERATIONS FOR THJBERCULOUS DISEASE OF THE LYMPHATIC 

GLANDS . H. J. Stiles. 

OPERATIONS UPON THE SPLEEN . . . . B. G. A. Moynihan. 
OPERATIONS UPON THE THYREOID GLAND . . .James Berry. 
OPERATIONS UPON THE BILE PASSAGES AND PANCREAS. 

A. W. Mayo Robson. 

OPERATIONS UPON THE SKULL AND BRAIN . L. Bathe Rawling. 
OPERATIONS UPON THE SPIIMX CORD AND CANAL William Thorbum. 
OPERATIONS UPON THE KID#EYS AND URETERS . David Newman. 
OPERATIONS UPON THE BLADDER AND THE URETHRA. 

J. W. Thomson Walker. 

OPERATIONS FOR VESICAL CALCULUS 

AND UPON THE PROSTATE P. J. Freyer. 

OPERATIONS UPON THE MALE GENITAL ORGANS . F. F. Burghard. 

OPERATIONS UPON THE BREAST H. J. Stiles/ 

OPERATIONS UPON THE THORAX AND ITS CONTENTS R. J. Godlee. 

V 

Volume IV, pp. 687, with 351 illustrations. 

PAGINAL GYNAECOLOGICAL OPERATIONS . . . John Phillips. 

ABDOMINAL GYNAECOLOGICAL OPERATIONS . . J. Bland-Sutton. 

OPHTHALMIC OPERATIONS M. S. Mayou. 

AURAL OPERATIONS F. Hunter Tod. 

NASAL OPERATIONS ....... StClair Thomson. 

OPERATIONS UPON THE LARYNX AND AIR PASSAGES. 

W. Douglas Harmer. 

¥ 

A 

SYSTEM OF DIET AND DIETETICS 

A single volume under the Editorship of 

* G. A. Sutherland, M.D., F.R.C.P. 

A Prospectus on application. Royal 8 vo. 30s. net 

¥ 

A SYSTEM OF SYPHILIS 

• ‘IN SIX OCTAVO VOLUMES. NOW COMPLETE 

Edited by D’Arcy Power, M.B. (Oxon.),*F.R.C.S., and 
J. Keogh*Murphy, M.C. (Cantab.), F.R.C.S. # 

This work is an exhaustive treatise on the subject of this disease and its various 
manifestations. Ea.h volume is fully illustrated with original illustrations, 
many of them dire'ct colour photographs, and is complete in itself. 

I * * 

Price £2 2s. per vol. net, or to subscribers J610 10s. net the set 
complete in six* volumes. 
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A SYSTEM OF SYPHILIS {continued) 

, Volume I. 

INTRODUCTION Sir Jonathan Hutchinson, F.R.S. 

HISTORY Ivan Bloch, M.D. 

MICROBIOLOGY Professor Elie Metchnlkoff. 

GENERAL PATHOLOGY . . F. W, Andrewes, D.M. (Oxont), F.R.C.P. 

EARLY MANIFESTATIONS— MALE . F. J. Lambkin, Colonel, R.A.M.C. 
EARLY MANIFESTATIONS— FEMALE . . .A. ShiHltoe, F.R.C.S. 

CONGENITAL SYPHILIS . . . F. Still, M.D. (Cantab.), F.R.C.P. 

With over 80 Colour Illustrations from direct colour photograph# ' 
and many others in half tone. r 


Volume II. 

SURGERY OF SYPHILIS . . D’Arcy Power, D.M. (Oxon.1. F.R.C.S. 

THE TREATMENT OF SYPHILIS . Colonel F. J. Lambkin, R.A.M.C. 
AN OUTBREAK OF SYPHILIS IN VIRGIN SOIL. 

Colonel F. J. Lambkin, R.A.M.C. 
SYPHILIS IN OBSTETRICS AND GYNAECOLOGY. 

W. J. Gow, M.D., F.R.C.P. 

Volume III. 


VISCERAL SYPHILIS 


DISORDERS CLOSELY ALLIED IN NATURE (YAWS), 
SYPHILIS IN CONNEXION WITH LIFE INSURANCE. 


(Professor Sir William Osier, Bt., M.D., F.R.S., 
1 and A. G. Gibson, D.M. (Oxon.l, M.R.C.P. 

Aldo Castellani. 


E. M. Brockbank, M.D., F*R.C.P. 
MENTAL AFFECTIONS OF SYPHILIS . C. A. Mercier, F.R.C.S., F.R.C.P. 
MEDICO-LEGAL ASPECTS OF SYPHILIS. 


The late Stanley B. Atkinson, M.B. (Cantab.). 
THE SERUM-DIAGNOSIS OF SYPHILIS Haldin Davia, F.R.C.S., M.R.C.P. 


Volume IV. 

SYPHILIS OF THE NERVOUS SYSTEM . . F. W. Mott, M.D., F.R's. 

A large and complete volume, pp. 484>, with 57 figure# in the text and M ilutes. 


Volume V. 

SYPHILITIC DISEASES OF THE SKIN. 

Phineas S. Abraham, M.D., F.R.C.S.I. 

OF THE EYE Devereux Marshall, F.R.C.S. 

OF THE NOSE AND THROAT . StClair Thomson, M.O., FJR.C.P. 
OF THE EAR .... C. Ernest West, D.M. (Oxon.), F.R.C.S. 

Volume VI. 

SYPHILIS IN RELATION TO THE PUBLIC SERVICES- THE NAVY: 
Fleet-Surgeon E. P. Mourilyan, Staff-Surgeon E. K. BuBhe, and Surgeon 
W, P. Yetts, also Surgeon Fiske of the United States Navy. 

THE ARMY : Introduction by the late Director-General of the Army Medical 
Service, Sir Alfred Keogh, K.C.B.; Lieut.-Colonel Melville, R.A.M.C.: 
Major C. E. Pollock, R.A.M.C, ; Lieut. -Colonel Sir W. B. Lciuhman, 
R.A.M.C. 

This work can he had on approval from any bookseller . 
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A {SYSTEM OF MEDICINE 

By EMINENT AUTHORITIES in the United States, Canada, GreafBritain, 
I and the Continent. 

Edited by Sir WILLIAM OSLER, Bt., M.D., F.R.S., 

Regius Professor of Medicine in the University of Oxford ; 

and 

Thomas McCra^ M.D., F.R.C.P. (Lond.), 

Associate Professor of Medicine, Johns Hopkins University, Baltimore. 

V 

In seven octavo volumes of about 900 pages each, illustrated. 

The whole worlc is now complete. 

Price to subscribers for the seven volumes 24s. net each volume ; 
to non-subscribers, single volumes, 30s. net. 

$ 


Contents. Volume I. 

EVOLUTION OF MEDICINE; — PREDISPOSITION; — IMMUNITY; — 
DISEASES CAUSED BY PHYSICAL, CHEMICAL, AND ORGANIC 
AGENTS*;- BY PARASITES ;-BY PROTOZOA ;-NUTRITIONAL 
CONSTITUTIONAL DISEASES. 

Volume II. 

INFECTIOUS DISEASES. 

Volume III. 

INFECTIOUS DISEASES (continued) DISEASES OF THE RESPIRA- 
* TORY TRACT. 

Volume IV. 

* "DISEASES OF THE CIRCULATORY SYSTEM ;— DISEASES OF THE 
BLOOD ;-DISEASES OF THE SPLEEN, THYMUS, AND LYMPH- 
GLANDS. 

Volume V. 

DISEASES OF THE ALIMENTARY TRACT. 

• Volume VI. 

DISEASES OF THfc URINARY SYSTEM; — DISEASES OF THE 
DUCTLESS GLANDS; -DISEASES OF OBSCURE CAUSATION ; — 
DISEASES OF THE MUSCLES ;— VASOMOTOR AND TROPHIC DIS- 
ORDERS ; — LIFE INSURANCE. 

t * Volume VII. 

DISEASES OF THE NERVOUS SYSTEM. 
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INFECTIOUS DISEASES 

A PRACTICAL TEXTBOOK ‘ r 

By Claude Buchanan Ker, M.D.^F.R.C.P. Ed., 

Medical Superintendent, City Hospital, Edinburgh, and Lecturer on Infectious Diseases 
to the University of Edinburgh, 

A 

Very fully illustrated by 66 charts, and 11 colour plates and direct colour 

photographs. r 

A large illustrated Prospectus wty be sent on application. 

Crown 4to, pp. 537, price sos. net. 

s 

¥ 

COMMON DISORDERS & DISEASES 
OF CHILDHOOD , 

By G. F. Still, M.D., F.R.C.P., 

Professor of Diseases of Children, King’s College ; Physician to Out patients. Hospital 
for Sick Children, Great Ormond Street, dec, 

Demy8vo. Illustrated. Pp. 744, price 15s. net Second Impression. 

Recently published. 

DISEASES OF THE HEART' 

By James Mackenzie, M.D., M.R.C.P. 

In one volume. Fully illustrated by Charts and Figures 

Crown 4to, Second Edition. 35s. net. 

V 

PRACTICAL PATHOLOGY 

A MANUAL FOR STUDENTS AND PRACTITIONERS 

By G. Sims Woodhead, M.O., F.R.S.E. . 

Professor of Pathology, University of Cambridge, 

Its place has never been taken, and it is hardly necessary to, say that a warm welcome 
was always ready for a new and revised edition,— Practitioner* 

Fourth Edition, enlarged and revised. Medium 8vo. Illustrated 
by 375 microscopical drawings in colour in the text 
31s.6d.net' 

** f 

An illustrated prospectus on application. 

These works can be hadron approval from, any bookseller* 


The Oxford Medical Publications 


XI 


PRINCIPLES OF PATHOLOGY 

By J. George Adami, M.D. Cantab., F.R.St 

Profcss<w| of Pathology, McGill University, Montreal 
IN TWO VOLUMES. 

Vol. I. GENERAL PATHOLOGY. Second Edition. 

Vol. H. SYSTEMIC PATHOLOGY. Second Edition. 

Volume I. 

Royal 8vo. 1027 pages, T#ith 329 illustrations and 18 plates. 

# Price 30s. net 

, Volume II. 

Royal 8vo. 1160 pages, with 301 illustrations and 15 plates. 

Price 30s. net. 

Recently published . 

¥ 

THE 

COLLECTED PAPERS OF LORD LISTER 

Member of the Order of Merit, Fellow and sometime President of the 
JRoyal Society, Knight Grand Cross of the Danish Order of the Dane- 
brog, Kjiight of the Prussian Order pour le M6rite, Associ6 Stranger 
de l’lnstitut de France, &c., &c. Illustrated 

In Two Volumes. Demy 4to. 42s. net. 

Volume I. Volume II. 

INTRODUCTORY ESSAY. Part in. ANTISEPTIC SURGERY. 
Part I. PHYSIOLOGY. Part IV. SURGERY. 

Part II PATHOLOGY AND BAG- Part V. ADDRESSES. 

* TERIOLOGY. 

¥ 

THE RECTUM 

ITS DISEASES AND DEVELOPMENTAL DEFECTS 

• # 

By Sir Charles Ball, Bt., F.R.C.S.I., F.R.C.S. (Hon.), 

Regius Professor of Surgery, University of Dublin, &c. 

Crown 4tc f. Second Impression. 20s. net. 

In one volume. Illustrated over 1 80 original illustrations and 5 colour plates. 
^ Illustrated Prospectus on application . 

These works can le had on approval from any bookseller . 
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~ FEVERS IN THE TROPICS ~ 

THEIR CLINICAL AND MICROSCOPICAL DIFFERENTIATION 

By Leonard Rogers, I.M.S., F.R.C.S., F.R.C.P., 

Professor of Pathology, University of Calcutta. 

Crown 4to. Pp. 428. 

Illustrated Prospectus on application. « 

Fully illustrated by a coloured plate, 10 plates, and I .‘IK illustrations and charts. 

Second Edition. *ais, net. * 

is V 


By the same Author. r 

CHOLERA AND ITS TREATMENT 

A full account of the disease and the Author's System of Treatment, by which 
the mortality has been minced fum (5i>- 80% fo / % 

Demy 8vo, Illustrated. Price ios. 6d. net Just published. 

FRACTURES AND THEIR TREATMENT 

By J. Hogarth Pringle, F.R.C.S., 

Surgeon, Glasgow Royal Infirmary, &<\ 

A large work, fully illustrated by many radiographs and drawings. 

Designed to be a complete practical account of injuries to the bones in all 

their hearings. 

Royal 8vo. Pp. 384, fully illustrated by 142 original radio- 
graphs and drawings. Recently published. 15s. net. 

* 

PRACTICAL OBSTETRICS ' 

By Ernest Hastings Tweedy, F.R.C.P.I., 

Master of the Rotunda Hospital (Dublin) , President, Section of Obstetrics Hritl.sh 
Medical Association, 1007 ; and G. T. Wrench, M.D., late Assistant Master. 

‘‘One of the best discussions, if not actually the best discussion in the English language. * 
of the practical aspect of Obstetrics.’ "-Interstate Abdiiud Journal, A'lm York. fc fl 

Demy 8vo. 167 original illustrations. Special Prospectus on application. 

Second Edition, 12s. 6d. net. Recently published. 

* 

PRACTICAL MIDWIFERY FOR NURSES 
- AND MIDWIVES 

By G. T. Wrench, M.D., 

Late Assistant Master of the Rotunda Hospital. 

With a Preface by the late Master of thcrltotuigia. 

Crown 8vo. Pp. 334, original illustrations. 6s. net. 
Works costing 7s. 6d. or over can he h ad on approval from eppj bookseller. 
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HANDBOOK OF OBSTETRIC NURSING 

By F. W. N. Haul tain, M.D, F.R.C.P. (Edta.). 

* AND 

J. Haig Ferguson, M.D., F.R.C.P. (Edin.). 

Crown 8vo. 5th Edition. Revised and enlarged. Pp. 267. Figures 37. 

5s. net. 


FUNCTIONAL NERVOUS DISORDERS IN 

CHILDHOOD 

By Leonard G. Guthrie, D.M. (Oxon.), F.R.C.P., 

Senior Physician to Paddington Green Children’s Hospital ; Physician to the Hospital for 
• Paralysis and Epilepsy, Maida Vale, &c. 

«* The; book is so fascinating that one must needs choose some time of leisure for its 
perusal for when once opened it is not easily laid aside.”— Practitioner. 

Demy 8vo. Pp. 300. 1 Plate. Second Impression. 7s. 6d. net. 


PROSTATIC ENLARGEMENT 

By Cuthbert S. Wallace, M.B., F.R.C.S., 

Assistant Surgeon to St. Thomas’s Hospital, &c. 

Demy 8vo. Pp. 215, with 80 illustrations and 1 coloured plate. 

I2s. 6d. net. 


PUERPERAL INFECTION 

By Arnold W. W. Lea, M.D. (Lond.), F .R.C.S. 

Lecturer in Obstetrics to the University of Manchester ; Surgeon 
to the Northern Hospital for Women, Manchester. 

Crown. 4to. Pp. 356- With 35 plates, some in colours, and 
23 figures in the text. 

is j*. most creditable book. Dr. Lea may be proud of it a’hd Manchester proud of 
Dr. ; it shows wide knowledge, practical research, sober and sane judgement. — 
British Mmiiral Journal. * 

25s. net. 

A Monograph on tlii*. important subject, containing a full account of all the 
more recent forms of treatment. 


Works costing 7s. Gd. or over can be hafy on approval from any 


bookseller . 
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EMERGENCIES OF GENERAL 
PRACTICE 
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By Percy Sargent, M.B., F.R.C.S, 

Assistant Surgeon, St, Thomas* Hospital $ and 

A. E. Russell, M.D., F.R.C.P., 

Assistant Physician, St Thomas’s Hospital* 

Fully illustrated by 98 original drawings and photographs. 
Demy 8vo. Pp. 454. Price 15s. net. New Second Edition 
carefully revised and with additions. Just published. 

OPERATIONS OF GENERAL 
PRACTICE 

By Edred M. Corner, M.C. (Cantab.), F.R.C.S., 

Surgeon to St Thomas’s Hospital, in charge of Out-Patient# ; Surgeon to the Hospital 
for Sick Children, Great Ormond Street, 4u\ ; and 

Henry Irving Pinches, M.A., M.B. 

Demy 8vo. Pp. 358. 188 illustrations. Third Edition. 

15s, net. 

* 

MALE DISEASES IN GENERAL 
PRACTICE 

AN INTRODUCTION TO ANDliOLOGY 

By Edred Jt Comer, M.C. (Cantab.), F.R.C.S., 

Surgeon to St Thomas’s Hospital in charge of Out-Patient# ; Surgeon to 
the Children’s Hospital, Great Ormond Street, 

A full and practical treatise. 

Demy 8vo. Pp. 46a. Illustrated by i6a„orig*hal illustrations. 

Price 15s. net 
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Works costing 7a. 6d. or over cm fe had on approval from any bookseller. 
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THE OXFORD PRACTITIONERS* SERIES 

A NEW WORK 

clinical Pathology in practice 

WITH A FULL ACCOUNT OF VACCINE THERAPY 

By Thomas J. Horder, M.D., F.R.C.P., 

Physician Great Northern Central Hospital, and Medical Registrar St. Bartholomew’s 

jS Hospital. 

f “ Dr. Holder's Manual seems to us much the most useful work of the kind which has 
yet appeared.* 1 — Edinburgh Medical Journal . 

Demy 8vo. Illustrated. Pp. 216. Recently published. 
Price 7s. 6d. net. 

THE 

LAW IN GENERAL MEDICAL PRACTICE 
OR CLINICAL JURISPRUDENCE 

By the late Stanley B. Atkinson, M.B., B.L, 

Secretary of the Medico-legal Society, &c. 

Crown 8vo. 5s. net. 

$ 

THE BLOOD IN HEALTH AND DISEASE 

'By R. I. M. Buchanan, M.D., F.R.C.P, 

Physician to the Liverpool Royal Infirmary. 

Demy 8vo. Pp. 294. 12s. 6d. net. 

Fully illustrated with 16 original colour plates by the Author and 80 figures. 
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DIETS IN TUBERCULOSIS 

, PRINCIPLES AND ECONOMICS 

By No’el D. Bards well, M.D., M.R.C.P., 

Medical Superintendent, King Edward VIPs Sanatorium, Midhurst 5 and, 

J. E. Chapman, M.R.C.S. 

£rown 8vo. Pp- 183* 6s. net. 
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AND OTHER SURGICAL DISEASES OF THE 
LYMPHATIC SYSTEM 

By Arthur Edmunds, M.S., F.R.C.S., 

Assistant Surgeon, Great Northern Central Hospital, drc. 

Crown 8vo. Pp. 236. 19 Illustrations. 5s. net. 
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MEDICAL INSPECTION OF SCHOOLS 

By A. H. Hogarth, D.M. (Oxoa), 

Medical Officer of Health, Bucks, dec. 

* 

Crown 8vo. Pp. 360. Price 6s. net. 

V 

SPRAINS AND ALLIED INJURIES OF 

JOINTS 

By R. H. Anglin Whitelocke, F.R.C.S., 

Surgeon, Radeliffc Infirmary, Oxford, dec. 

Demy 8vo. Pp. 280. 85 original figures and skiagraphs. 
Second Edition. Price 7s. 6d. net. 

"He has evolved methods of practice new, interesting and effective, and he dtwrfts 
immense credit for his ingenuity and skill.”— Medical l*rm anil Circular* 
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LIFE INSURANCE AND GENERAL 
PRACTICE . 

By E..M. Brockbank, M.D., F.R.C.P. 

Assistant Physician, Manchester Royal Infirmary. 

Crown 8vo. Pp. 228. 7s. 6fl. net. 

v 

All works costing 7s. 6d. and over can be had on'hppro'ifal ftvm any 
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HEART. DISEASE- GRAPHIC METHODS- 

By John Hay, M.D., M.R.C.P., 

Assistant I'hysioian, Liverpool Royal Infirmary, &c. 

With « Preface by Dr. James Mackenzie. Illustrated by 1 28 figures and tracings. 

Crown 8vo. Pp. 175. Price 7s. 6d. net. 

* 

DISEASES OF THE SPINAL CORD 

By R. T. Williamson, M.D., F.R.C.P, 

Assistant Physician, Manchester Hoyal Infirmary, &c* 

Strand Impression. Here nth/ published. 

Fully illustrated by 18.1 original illustrations and diagrams, and 7 plates* 

Royal 8vo. Pp, 420. 15s* net. 

v 

DISEASES OF THE SKIN 

By W. Allan Jamieson, M.D., F.R.C.P. (Edin.), 

Consulting Physician for Diseases of (lie Skin, Edinburgh Hoyal Infirmary ; late Lecturer 
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